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C.  ABSTRACT 

The  Northern  Plains  Resource  Council  filed  the  Tongue  River  petition  on 
December  29,  1980,  with  both  the  Montana  Department  of  State  Lands  (DSL)  and 
the  Office  of  Surface  Mining  Reclamation  and  Enforcement  (OSM).  The  petition 
alleges  (1)  that  the  area  is  nonreclaimable  and  (2)  that  surface  coal  mining  could 
result  in  substantial  loss  or  reduction  of  long-range  productivity  of  renewable 
resource  lands,  including  water  supply  and  food  products,  in  the  affected  area. 

This  evaluation  document  presents  an  updated  analysis  of  the  draft  document 
and  presents-  comments  and  responses  to  the  draft. 

The  area  extends  from  1  mile  west  of  Wall  Creek  (south  of  Birney)  to  1  mile 
north  of  Beaver  Creek  (near  Brandenberg)  along  the  Tongue  River,  and  southeast 
along  Otter  Creek  to  2Yi  miles  south  of  Fifteenmile  Creek.  The  approximately 
194,650-acre  petition  area  is  bounded  on  the  east  and  on  the  south  by  Custer 
National  Forest  and  on  the  west  by  the  Northern  Cheyenne  Indian  Reservation. 

The  various  alternatives  analyzed  include:  (1)  designating  the  area  as 
unsuitable  for  coal  mining;  (2)  not  designating  the  area  as  unsuitable  for  coal 
mining;  or  (3)  restricting  types  and  methods  of  mining  to  those  which  would  assure 
reclaimability  or  would  assure  no  loss  of  or  reduction  in  the  long-range  productivity 
of  renewable  resource  lands.  The  latter  would  include  designating  as  unsuitable 
areas  where  local  impacts  on  the  ground  water  and  alluvial  water  would  result  in 
the  long-term  loss  of  or  reduction  in  productivity  of  water  supply  and  of  food  or 
fiber  products. 

This  document  was  jointly  prepared  by  DSL  and  OSM.  A  final  decision  on  this 
petition  is  required  by  December  21,  1981. 


in 


SUMMARY 


A.   BRIEF  EXPLANATION  OF  THE  PETITION  PROCESS 

Those  criteria  for  assessing  unsuitability  for  surface  coal  mining  operations 
provided  by  the  Montana  Strip  and  Underground  Mine  Reclamation  Act  (SUMRA), 
Section  82-^-228(2)  MCA,  and  by  the  Surface  Mining  Control  and  Reclamation  Act 
(SMCRA),  Sections  522(a)(3)(B)  and  522(c),  include  nonreclaimability,  incompati- 
bility with  existing  land  use  plans,  potential  damage  to  fragile  or  historic  lands, 
substantial  loss  of  or  reduction  in  long-range  productivity  of  water  supply  or  food 
or  fiber  products,  and  mining  on  hazardous  lands  which  could  endanger  life  or 
property. 


B.   DESCRIPTION  OF  THE  TONGUE  RIVER  PETITION 

Events.— The  Tongue  River  petition  was  originally  submitted  November  26, 
1980,  to  both  the  Montana  Department  of  State  Lands  (DSL)  and  the  Office  of 
Surface  Mining  Reclamation  and  Enforcement  (OSM).  Technically,  the  petition 
submitted  to  both  agencies  was  identical;  however,  two  separate  land  areas,  one 
Federal  and  one  State,  and  therefore  two  separate  suitability  decisions  are 
involved.  This  original  petition  was  formally  rejected  by  DSL  and  OSM  on 
December  19,  1980.  The  reasons  for  rejection  included  (1)  failure  to  provide 
evidence  which  tended  to  establish  that  saline  and  sodic  conditions  extend 
throughout  the  petition  area  and  (2)  discrepancies  between  the  map  submitted  and 
the  legal  description  identifying  the  petition  area.  The  Tongue  River  petition  was 
refiled  with  DSL  and  OSM  on  December  29,  1980,  and  was  determined  to  be 
complete  on  January  19,  1981.  Public  hearings  on  the  petition  and  the  draft 
evaluation  document  were  held  October  21  and  22,  1981,  in  Ashland,  Montana;  the 
final  decisions  on  the  petition  will  be  made  in  December  1981. 

Issues. --The  major  allegations  of  both  the  State  and  Federal  petitions  are: 

(1)  The  area  affected  by  surface  coal  mining  operations  could  not  be 
reclaimed  in  accordance  w'  the  requirements  of  the  act  (i.e.,  the  soils 
are  too  thin  and  salty  to  be  reclaimed  successfully);   and 

(2)  Surface  coal  mining  operations  in  the  affected  area  would  result  in  a 

substantial  loss  or  reduction  of  long-range  productivity  of  the  water 
supply  and  of  food  and  fiber  products  (i.e.,  the  cumulative  impact  of 
mining  on  water  would  be  serious,  permanent,  and  deleterious). 


C   DEFINITION  OF  STATE  AND  FEDERAL  ACTION 

The  Commissioner,  Montana  Department  of  State  Lands,  for  private  and 
State  lands,  and  the  Director,  Office  of  Surface  Mining,  for  Federal  lands,  are 
required  to  make  decisions  on  the  Tongue  River  petition  by  December  21,  1981. 
(Note:  As  part  of  ongoing  regulatory  review,  OSM  intends  to  propose  revised 
regulations  for  the  Designation  of  Unsuitability  process  (30  CFR,  Parts  760-769). 
The  State  regulatory  authority  (DSL)  may  also  be  afforded  the  opportunity  to 
modify  its  rules  accordingly.  These  regulatory  changes  will  not  affect  this 
petition,    which    has    been    processed    according    to    current    State    and    Federal 


regulations.)  In  the  event  that  the  Commissioner  and  the  Director  disagree  as  to 
the  decision,  each  would  make  the  final  decision  for  non-Federal  and  Federal  lands, 
respectively.  The  several  alternatives  available  to  them  range  from  designating  ail 
lands  in  the  entire  petition  area  as  unsuitable  for  all  or  certain  types  of  surface 
mining  operations,  to  not  designating  any  of  the  lands  in  the  area  as  unsuitable. 
The  decisionmakers  also  have  the  option  of  designating  only  parts  of  the  area  as 
unsuitable  for  ail  or  certain  types  of  surface  coal  mining  operations.  The  action 
alternatives  are  as  follows: 

o  Designation  that  the  entire  petition  area  is  unsuitable  for  surface  coal 
mining  operations.— No  new  permits  for  coal  mining  that  would  affect 
the  surface  could  be  issued  in  the  area  designated,  and  the  area  would 
be  withdrawn  from  Federal  coal  leasing. 

o  Designation  that  none  of  the  petition  area  is  unsuitable  for  surface  coal 
mining  operations. --The  normal  State  and  Federal  Lands  Regulatory 
Programs  would  apply  to  surface  coal  mining  activities.  A  determina- 
tion to  not  designate  any  or  all  of  the  petition  area  as  unsuitable  does 
not  mean  that  coal  mining  would  necessarily  occur.  Coal  mining 
operations  could  commence  within  the  petition  area  only  upon  approval 
of  a  site-specific  mine  plan.  Montana  law  allows  DSL  to  selectively 
deny  mining  in  certain  critical,  fragile,  or  unique  areas  after  DSL  has 
received  an  application  to  mine  such  areas.  Montana  law  also  requires 
a  cumulative  hydrologic  assessment  to  be  made  of  all  anticipated 
mining  prior  to  reaching  a  coal  permit  decision. 

o  Conditional  designation  of  unsuitability.— Decisions  could  also  be  made 
making  partial  designations  of  unsuitability,  such  as  declaring  certain 
types  of  coal  mining  as  unsuitable,  or  certain  locations  as  unsuitable,  or 
a  combination  of  both,  as  follows: 

o  Designate  as  unsuitable  for  all  surface  mining  operations  those  parts 
of  the  petition  area  on  which  reclamation  is  not  technologically 
and  economically  feasible. 

o  Impose  conditions  on  future  mining  operations  in  order  to  protect  the 
water  resources  of  the  Tongue  River. 

o  Designate  the  entire  petition  area  as  unsuitable  for  surface  mining,  but 
allow  underground  mining.  This  decision  would  be  made  provided  that 
mining  and  related  impacts  do  not  result  in  significant  surface  distur- 
bance. 


D.  PUBLIC  RECORD 

A  public  record  is  available  at  the  DSL  Offices:  1625  -  11th  Avenue,  Helena, 
Montana,  and  1245  North  29th  Avenue,  Billings,  Montana;  and  at  the  OSM  Office: 
Brooks  Towers,  1020  -  15th  Street,  Denver,  Colorado.  This  record  may  be  reviewed 
and  any  portion  of  it  may  be  copied  at  a  reasonable  charge.  Included  in  this  record 
are  the  data  specifically  generated  for  this  project,  as  well  as  the  petition, 
supporting  affidavits,  interventions,  petition-related  documents,  and  the  complete 
transcript  of  the  public  hearings  held  in  Ashland,  Montana. 
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CHAPTER  I 


INTRODUCTION 


This  supplement,  together  with  the  draft  evaluation  document  (hereinafter 
the  "draft  document")  of  September  1981,  is  the  final  environmental  analysis  and 
evaluation  of  the  petition  to  designate  certain  lands  in  southeastern  Montana  (fig. 
1-1,  draft  document)  as  unsuitable  for  coal  mining.  The  Northern  Plains  Resource 
Council  and  others  submitted  the  "Tongue  River  petition"  to  the  Montana  Depart- 
ment of  State  Lands  (DSL)  and  the  U.S.  Office  of  Surface  Mining  (OSM)  on 
December  29,  1980.  DSL/OSM  have  evaluated  the  petition  in  accordance  with 
Section  82-4-228  MCA  of  the  Montana  Strip  and  Underground  Mine  Reclamation 
Act  (SUMRA)  and  Section  522  of  the  Federal  Surface  Mining  Control  and 
Reclamation  Act  (SMCRA).  They  deemed  the  petition  complete  in  January  1981, 
released  a  draft  analysis  September  16,  1981,  and  held  public  hearings  October  21 
and  22,  1981,  in  Ashland,  Montana,  in  order  to  solicit  additional  information.  The 
comment  period  on  the  draft  document  ended  November  2,  1981.  This  supplement 
and  the  final  decision  will  be  made  available  to  the  public  on  December  21,  1981. 
Distribution  to  the  public  will  follow  as  quickly  as  printing  and  mailing  allow. 

The  draft  document  analyzes  the  allegations  in  the  petition,  discusses  coal 
resources,  and  analyzes  the  supply  and  demand  for  these  coal  resources.  This  final 
supplement  summarizes  and  responds  to  interventions  and  to  the  oral  testimony 
presented  at  the  public  hearings;  it  also  reproduces  and  responds  to  written 
comments  on  the  draft  document.  Finally,  it  presents  new  information,  and  revises 
and  amplifies  parts  of  the  draft,  notably  the  analyses  of  the  allegations.  Informa- 
tion in  the  draft  document  is  not  reproduced  in  this  final  supplement,  so  it  must  be 
used  in  conjunction  with  the  draft,  and  vice  versa. 

The  final  decision  will: 

o  designate  all  of  the  petition  area  as  unsuitable  for  coal  mining, 

o  designate  none  of  the  area  as  unsuitable  for  coal  mining,  or 

o  designate  parts  of  the  area  as  unsuitable,  or  designate  conditions  with 
which  mining  operations  must  comply. 

It  should  be  clearly  understood  that  a  decision  to  not  designate  all  or  any  part 
of  a  petition  area  as  unsuitable  for  all  or  certain  types  of  surface  mining  operations 
would  not  mean  that  such  lands  are,  conversely,  determined  as  suitable.  The 
designation  process  is  not  intended  to  usurp  the  land  use  planning,  leasing, 
permitting,  or  mining  plan  requirements.  Furthermore,  DSL/OSM  regulations  allow 
for  the  filing  of  subsequent  petitions  based  on  the  accrual  of  new  information  or  on 
different  allegations.  Such  a  petition  may  be  either  (1)  to  designate  the  same  or 
additional  lands  as  unsuitable  or  (2)  to  terminate  a  previous  designation  of  lands  as 
unsuitable.  Also,  during  land  use  planning,  leasing,  or  mining  permit  review,  certain 
areas  may  be  identified  and  deleted  from  mining. 

This  document,  as  a  supplemental  volume  to  the  draft  document,  contains  the 
following  chapters: 
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Chapter  I,  "Introduction,"  contains  the  general  explanation  of  this  final 
document.  In  addition,  a  brief  discussion  is  provided  for  those  areas  of  public 
concern  which  were  not  included  in  the  petition's  allegations. 

Chapter  II,  "Changes  from  the  Draft  Document,"  contains  the  text  revisions 
and  supplemental  analysis  of  the  hydrology  and  soils  and  gives  references  to 
specific  statements  in  the  draft  evaluation  document,  by  chapter  and  page. 

Chapter  III,  "Summary  of  Public  Hearing  Testimony,  of  Interventions,  and  of 
Responses  to  Both,"  contains  the  summation  of  and  general  responses  to  the  oral 
testimony  received  at  both  public  hearings  as  well  as  a  summary  of  pertinent 
materials  submitted  by  intervenors. 

Chapter  IV,  "Written  Comments  and  Reponses,"  contains  the  comment  letters 
received  and  the  DSL/OSM  responses  to  those  letters.  Some  responses  refer  the 
reader  to  the  supplemental  analysis  in  chapter  II  of  this  volume  as  reply  to  specific 
written  comments. 

Chapter  V,  "Alternative  Actions,"  is  reproduced  in  its  entirety  to  ensure 
clarity  and  completeness. 

Chapter  VI,  "Additional  References,"  lists  literature  not  previously  cited  in 
chapter  VIII  of  the  draft  document. 


A.    CRITERIA  FOR  DESIGNATION 

The  designation  of  an  area  as  unsuitable  for  mining  may  be  mandatory  or 
discretionary.  The  designation  is  mandatory  if  the  agencies  determine  that  legally 
required  reclamation  is  not  technologically  and  economically  feasible  (Section  82- 
4-228  MCA  and  Sections  522(a)(2)  and  (a)(3)  of  SMCRA).  The  designation  is 
discretionary  if  mining  would  substantially  reduce  long-range  productivity  of  water 
supply  or  of  food  or  fiber  products. 

Thus,  DSL  and  OSM  must  designate  an  area  unsuitable  for  mining  if  they  find 
that  reclamation  of  the  area  would  be  technologically  or  economically  unfeasible, 
as  the  petitioners  allege.  However,  the  agencies  would  have  discretion  to 
designate  the  area  as  unsuitable,  if  they  make  the  threshold  determination  that 
substantial  long-term  damage  to  water  supplies  and  food  and  fiber  products  would 
result  (as  the  petitioners  further  allege).  In  exercising  this  discretionary  option, 
the  agencies  could  take  into  account  the  extent  of  potential  damage,  its  cost,  who 
would  be  affected  by  it,  and  other  factors.  For  instance,  coal  resources  and  supply 
and  demand  reports  (see  chapter  III  of  the  draft  document  and  this  evaluation), 
which  provide  an  understanding  of  the  consequences  that  a  decision  to  designate  an 
area  as  unsuitable  might  have  on  the  environment,  the  economy,  and  the  supply  of 
coal,  give  revelant  information. 

If  the  area  is  designated  unsuitable,  any  person  having  an  interest  that  is  or 
may  be  adversely  affected  by  that  designation  may  petition  the  agencies  to 
terminate  the  designation.   Such  a  petition  for  termination  must  include: 

1.   the  location  and  size  of  the  area  covered  by  the  petition; 
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2.  allegations  of  facts,  with  supporting  evidence,  not  contained  in  the  record 

of  the  proceeding  in  which  the  area  was  designated  unsuitable,  which 
would  tend  to  establish  the  statements  or  allegations,  and  which 
statements  or  allegations  indicate  that  the  designation  should  be 
terminated  based  on: 

a.  the  nature  or  abundance  of  the  protected  resource  or  condition  or 

other  basis  of  the  designation  if  the  designation  was  based  on 
criteria  found  in  Section  82-4-228(2)(b)  of  SUMRA  or  Section 
522(c)  of  SMCRA;  or 

b.  reclamation  now  being  technologically  and  economically  feasible  if 

the  designation  was  based  on  the  criteria  of  Section 
82-4-228(2)(a)  of  SUMRA  or  Section  522(c)  of  SMCRA;  or 

c.  the  resources  or  condition  not  being  affected  by  strip  or  underground 

coal  mining  operations,  or  in  the  case  of  land  use  plans,  not  being 
incompatible  with  strip  or  underground  coal  mining  operations 
during  and  after  mining,  if  the  designation  was  based  on  the 
criteria  of  Section  82-<f-228(2)(b)  of  SUMRA  or  Section  522(c)  of 
SMCRA; 

3.  the  petitioner's  name,  address,  and  telephone  number;  and 

4.  identification  of  the  petitioner's  interest  which  is  or  may   be  adversely 

affected  by  the  continuation  of  the  designation. 


B.  THE  TONGUE  RIVER  RAILROAD 

One  major  concern  of  those  living  in  or  adjacent  to  the  petition  area,  which 
was  not  previously  discussed  in  detail,  is  the  Tongue  River  Railroad.  Although  it  is 
beyond  the  scope  of  this  document  to  address  such  concerns  in  any  detail,  the 
following  general  information  is  provided.  The  Interstate  Commerce  Commission 
(ICC)  holds  the  authority  to  authorize  the  construction  and  operation  of  rail  lines. 
As  a  part  of  this  process,  the  ICC  is  required  to  write  an  environmental  report  in 
accordance  with  the  National  Environmental  Policy  Act  (NEPA).  The  ICC  is  also 
responsible  for  seeing  that  impacts  are  kept  to  a  minimum  should  the  proposed 
railroad  be  authorized.  DSL  and  OSM  have  no  jurisdiction  in  authorizing  the 
construction  and  operation  of  a  railroad  nor  do  any  other  State  or  Federal  agencies. 
The  Designation  of  Lands  Unsuitable  for  Mining  process  allows  only  for  an 
evaluation  of  potential  coal  mining  impacts  under  those  criteria  identified  in 
Sections  82-4-228  and  522  of  the  State  and  Federal  acts,  respectively.  However,  if 
the  threshold  determination  of  substantial  loss  of  water  supply  and  food  and  fiber 
products  is  made,  the  railroad  may,  legally,  be  considered  in  the  decisionmakers' 
discretionary  designation  decision. 

A  draft  environmental  report  on  the  Tongue  River  Railroad  is  expected  to  be 
completed  by  spring  of  1982  and  released  for  public  review.  The  proposed  Tongue 
River  Railroad  is  expected  to  have  an  average  right-of-way  width  of  150  to  200 
feet.  The  proposed  length,  including  a  short  spur  up  Otter  Creek,  is  approximately 
89  miles.  As  such,  approximately  1,800  acres  could  be  taken  directly  out  of 
agricultural  production.  Some  of  this  would  be  uplands,  some  would  be  bottom 
land.     The  railroad  would  probably  bisect  many  of  the  productive  fields  along  the 
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river,  indirectly  affecting  several  hundred  acres  more.  The  contractor  for  the 
environmental  analysis  has  interviewed  most,  if  not  all,  of  the  ranchers  along  the 
proposed  right-of-way,  and  the  environmental  analysis  is  expected  to  go  into  detail 
on  the  loss  of  agricultural  production.  The  impacts,  both  positive  and  negative,  and 
various  alternatives,  will  be  discussed  by  the  ICC  in  its  report.  Designation  of  the 
petition  area  as  unsuitable  could  have  the  effect  of  precluding  coal  mine 
development  south  of  Beaver  Creek  (see  figure  II- 1  of  the  draft  document).  What 
effect  an  unsuitability  designation  would  have  on  the  area  north  of  Beaver  Creek  is 
unclear,  in  that  so  much  of  the  surrounding  region  is  underlain  by  coal.  Should  you 
have  any  questions  regarding  the  proposed  railroad,  they  should  be  directed  to: 

Carole  Dawkins 

Interstate  Commerce  Commission 

Office  of  Policy  and  Analysis 

Room  5380 

Washington,  D.  C.    20423 

telephone:  (202)  275-7658  (commercial) 
FTS  275-7658 


C.   ECONOMIC  FEASIBILITY  OF  RECLAMATION 

The  petitioners  allege  that  reclamation  within  the  petition  area  is  both 
technologically  and  economically  infeasible.  In  addition,  considerable  public 
concern  was  expressed  at  the  public  hearing  and  in  writing  regarding  a  broad  range 
of  economic  issues.  Specific  concerns  related  to  the  economics  of  mining  and 
reclamation  include  the  costs  associated  with  chemical  quality  and  Btu  content  of 
petition  area  coal,  the  coal  stripping  ratios  within  the  petition  area,  the  cost  of 
special  handling  certain  material,  and  the  lack  of  an  existing  coal  transportation 
network. 

By  law,  DSL  and  OSM  must  analyze  the  allegation  that  reclamation  in  the 
petition  area  is  economically  unfeasible.  If  they  decide  that  the  allegation  is 
correct,  they  must  designate  the  area  as  unsuitable  for  mining. 

The  only  reclamation  cost  estimates  available  for  the  petition  area  are  those 
for  Montco's  proposed  mine  on  King  Creek  south  of  Ashland.  Montco's  permit 
application  estimates  that  cost  at  approximately  $23,000  per  acre.  In  contrast, 
NERCO's  permit  application  for  the  Spring  Creek  mine  near  Decker,  Montana 
(which  DSL  permitted  in  April  1979),  estimated  the  reclamation  costs  to  be  about 
$16,000  per  acre.  The  cost  estimates  for  reclaiming  these  mines  differ  because  of 
differences  in  the  production  processes  and  the  associated  economies  of  size; 
differences  in  management  intensity  and  effectiveness;  differences  in  stripping 
ratios;  differences  in  the  equipment  used;  differences  in  the  amount  of  material 
rehandling  required  for  both  mining  and  reclamation;  and  the  time  at  which  the 
estimates  were  made. 

Special  handling  of  spoil  material  to  minimize  surface  reclamation  problems 
may  contribute  to  the  total  reclamation  cost  for  an  operation.  Special  handling 
techniques  for  certain  materials  within  the  petition  area  will  probably  be 
necessary.  Without  detailed  data  and  site-specific  mine  plans,  DSL  and  OSM  have 
no  definitive  way  to  evaluate  possible  increased  reclamation  costs  directly 
attributable  to  special  material  handling  activities.    However,  the  cost  of  special 
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handling  techniques  are  generally  small  relative  to  other  production  costs.  For 
example,  Montco  estimates  total  reclamation  costs  for  their  proposed  mine  to  be 
approximately  35  cents  per  ton  (or  about  2.5  percent  of  the  FOB  price;  DSL 
environmental  impact  statement  team,  oral  communication,  1981).  This  value 
includes  estimated  costs  for  special  material  handling  techniques.  The  percentage 
of  the  delivered  price  of  the  coal  attributable  to  special  handling  is  even  less.  It 
should  also  be  noted  that  special  handling  can  be  reduced  where  the  requirements 
can  be  integrated  into  the  development  of  mining  and  reclamation  plans. 

Special  handling  of  material  is  not  an  uncommon  reclamation  practice.  The 
Peabody  mine  to  the  northwest  of  the  petition  area,  for  example,  is  currently  using 
special  handling  techniques  for  selected  spoils  in  accordance  with  permit  require 
ments  imposed  by  DSL.  The  two  Decker  mines  to  the  south  of  the  petition  area 
have  agreed  to  special  handling  techniques  in  certain  areas.  Both  the  Decker  and 
the  Peabody  Coal  Companies  are  successfully  marketing  coals  from  their  mines. 

Stripping  ratios  are  another  mining  and  reclamation  cost  factor  that  are  used 
by  a  company  when  it  considers  specific  areas  to  be  mined.  Stripping  ratios  vary 
throughout  the  petition  area  due  to  changing  thicknesses  of  the  overburden  and 
recoverable  coal  seam.  The  economic  stripping  ratio  also  varies  from  mine  to 
mine,  but  the  USGS  standard  used  in  the  Powder  River  Basin  for  determining 
economic  mining  limits  is  an  overall  stripping  ratio  of  6.5  to  1.  Mining  companies 
may  adjust  their  operation  by  going  to  a  lower  stripping  ratio  in  response  to 
differing  production  cost  activities  such  as  special  handling  of  material.  Figure  III- 
1  of  the  draft  document  and  the  associated  text  show  that  only  those  petition-area 
resources  with  a  maximum  stripping  ratio  of  6.5  to  1  were  considered  as  being 
economical  to  mine,  all  other  factors  being  equal.  It  should  be  noted  that  Montco's 
average  overburden  stripping  ratio  for  their  North  King  mining  unit  is  3:1  (loose 
cubic  yards:ton),  which  is  considered  well  within  this  economical  recoverable  limit. 

Coal  quality  is  an  important  marketability  factor  as  it  relates  directly  to 
transportation  costs  and  boiler  design.  Although  8,300  Btu/lb  appears  to  be  a 
"typical"  heat  content  for  the  petition  area,  coal  of  a  higher  or  lower  Btu  may  be 
mined  on  a  site-specific  basis.  Companies  plan  their  mining  operation  such  that 
only  those  coals  with  a  Btu  sufficient  to  be  marketed  will  be  mined.  The  operator 
may  use  coal  blending  to  maximize  coal  recovery  and  to  attain  the  desired  Btu 
content  for  delivered  coal.  The  analysis  data  do  not  support  the  allegation  that 
petition  area  coal  could  not  also  be  marketed,  when  evaluated  solely  on  the  basis  of 
heat  content.  Coal  data  from  mine  applications  on  file  with  the  DSL  list  Btu 
values  different  from  those  shown  in  Mr.  Boulding's  table  1  of  the  Northern  Plains 
Resource  Council  letter.   (See  table  1-1.) 

Available  data  on  coal  quality  (table  1-1)  from  Montana  coal  mine  permit 
applications  indicate  that  petition  area  coal  is  similar  to  other  area  coals  now 
being  marketed.  Furthermore,  boilers  can  be  (and  frequently  are)  designed  to  burn 
coal  of  a  particular  quality  and  thus,  it  follows  that  boilers  could  be  designed  or 
modified  to  handle  the  petition  area  coal.  Additional  comments  regarding  the 
marketability  of  petition  area  coal  and  coal  quality  may  be  found  in  response 
number  59  to  the  written  comments  submitted  by  the  Northern  Plains  Resource 
Council. 

Several  commentors  allege  that  the  nonexistent  railroad  transportation 
network  within  the  petition  area  should  make  the  marketing  cost  of  Montco  or 
other  petition  area  coal  prohibitive.     Most  new  mines  need  to  develop  rail  spurs. 
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Table  1-1. —Average  coal  quality  (as  received)-  at  several  Montana  mines 


Sodium  (as 
Na0Q) 


Mine 


Percentage 

sulfur 


Percentage 
ash 


Btu/lb 


Big  SkyJ 
Spring  Creek' 


West  Decker- 


North  Decker 


3 


Rosebud,  Area 
Montco 


1.01 

9.09 

8,360 

ft 

.33  -    .38 

3.63  -  3.66 

9,407  -  9,508 

7.84 

.33  -  .38 

3.73  -  5.25 

9,262  -  9,553 

5.5 

.42-  .42 

4.13  -  5.15 

9,345  -  9,733 

.9-  2.33 

.87 

9.57 

8,348 

.31 

.32  -   1.02 

5.33  -  9.05 

8,560  -  9,185 

3.23 

EMRIA  (Otter  Creek/ 
Knobloch,  Flowers 


Goodale) 

.15 

^6 

5.5  -  8.2 

8,110 

3.86  -  5.05 

SW  Otter  tract 

.3 

3.9 

8,194 

<5> 

NW  Otter  tract 

.2 

6.2 

8,497 

<5> 

Coal  Wood/Cook 
Mountain 

.2 

4.7 

8,836 

<5> 

Ashland  Decker 
Birney 

.2 

5.4 

8,354 

<5> 

-Average  if  one  seam,  range  if  more  than  one. 
,As  a  percent  weight  ignited  base. 

Data  for  the  mines  are  taken  directly  from  the  mine  permit  applications. 
Data  from  EMRIA  and  the  lease  areas  are  taken  from  the  BLM's  published  studies. 
-Data  are  submitted  by  the  company. 

No  data  provided  in  tract  profiles. 
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For  example,  the  Colstrip  spur  is  about  25  miles  long,  the  Westmoreland  spur  about 
36  miles,  and  the  Decker  spur  about  19  miles.  Spurs  have  also  been  developed 
throughout  the  Powder  River  Basin  coal  area  of  Wyoming.  The  proposed  Tongue 
River  railroad  has  the  potential  to  service  several  mines  both  within  and  outside 
the  petition  area  (e.g.,  Foster  Creek,  Pumpkin  Creek,  Otter  Creek,  and  so  forth), 
and  it  is  difficult  to  assess  what  proportion  of  rail  charges  paid  by  Montco  would  be 
attributable  to  the  initial  cost  of  the  railroad.  It  has  been  reported  that  a 
minimum  of  17  to  30  million  tons  per  year  would  be  necessary  to  support  the 
railroad.  The  evidence  does  not  indicate  that  all  of  this  tonnage  must  come  from 
the  petition  area. 

Transportation  costs  are  only  a  part  of  the  total  delivered  price  of  coal  to  the 
consumer.  The  coal  market  determines  the  demand  for  a  particular  coal  in  light  of 
substitutable  coals  from  other  producing  regions  nationwide.  Consumers  minimize 
total  delivered  costs  per  heating  unit  (Btu)  rather  than  transportation  cost  per  ton 
of  coal.  The  reported  estimated  construction  cost  of  150  million  dollars  for  the 
Tongue  River  Railroad  amortized  over  the  available  coal  in  the  region  is  relatively 
small  as  compared  to  the  approximately  3.5  billion  tons  of  potentially  minable  coal 
within  the  petition  area  alone. 

In  summary,  DSL/OSM's  analysis  of  the  economics  of  reclamation  in  the 
petition  area,  which  includes  analysis  of  information  provided  during  the  comment 
period  and  at  the  public  hearings,  does  not  demonstrate  that  coal  mine  reclamation 
costs  within  the  petition  area  would  be  economically  unfeasible. 
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CHAPTER  n 


SUMMARY  OF  CHANGES  TO,  AND  REVISIONS  IN,  THE  DRAFT  DOCUMENT 


This  supplement  contains  (a)  corrections  and  additions  to  specific  portions  of 
the  draft  document  as  a  result  of  internal  review,  and  (b)  revisions,  chapter  by 
chapter,  based  on  final  analysis.  Comments  are  responded  to  in  one  of  two  ways: 
either  (a)  as  text  change  or  (b)  directly,  where  no  text  change  resulted.  Where 
several  comments  on  the  same  issue  were  raised  a  general  response  may  appear  in 
the  text  revision.   Thus,  duplication  is  kept  to  a  minimum. 


A.  REVISIONS  TO  CHAPTER  D  OF  THE  DRAFT  DOCUMENT 

Figure  II- 1  of  this  document  should  be  used  in  conjunction  with  pages  II- 5 
through  11-13  and  table  II- ^  of  the  draft  document. 

The  paragraph  below  should  be  added  to  the  end  of  the  discussion  on  "Social, 
Economic,  and  Community  Services  Background,"  page  11-16  of  the  draft  document: 

"If  coal  is  produced  from  the  petition  area,  the  local  and  State 
economies  would  be  affected  by  the  associated  development.  The 
expanded  tax  base,  increased  employment,  and  associated  revenues 
might  be  a  major  positive  impact  to  the  area.  However,  this  impact 
must  be  balanced  against  the  cost  of  providing  services  in  support  of 
growth.  The  Montana  Department  of  State  Lands  (DSL)  is  currently 
conducting  an  in-depth  analysis  for  the  environmental  impact  statement 
on  the  proposed  Montco  mine,  and  the  Interstate  Commerce 
Commission  (ICC)  is  doing  a  similar  analysis  for  the  proposed  railroad. 

B.  REVISIONS  TO  CHAPTER  III  OF  THE  DRAFT  DOCUMENT 

Page  III- 13,  paragraph  1,  sentence  2:  add  Bernknopf  (1980)  as  a  reference. 
The  complete  reference  is: 

Bernknopf,  R.  L.,  1980,  Domestic  coal  distribution—An  interregional 
programming  model  of  the  U.S.  coal  industry:  Washington,  D.C., 
George  Washington  University,  unpublished  Ph.  D.  dissertation. 

C.  CORRECTIONS  TO  CHAPTER  IV,  HYDROLOGY,  OF  THE  DRAFT  DOCUMENT 

The  water  quality  of  the  Tongue  River  is  classified  as  B-2  (B-2e  was  an 
erroneous  reference  number,  not  a  different  classification).  See  page  IV-2  of  the 
draft  document. 

D.  REVISIONS  TO  CHAPTER  IV,  HYDROLOGY,  OF  THE  DRAFT  DOCUMENT 

The  following  discussions  clarify  and  revise  the  analyses  of  the  draft 
document. 
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Figure  II- 1.-- Idealized  cross-section  in  the  Tongue  River  area.  The  aquifer 
characteristics  of  each  are  presented  in  table  II-4  of  the  draft  document;  all 
are  aquifers.  Depth  varies  from  zero  to  several  hundred  feet  in  any  given 
place.  Impacts  from  mining  would  only  occur  to  the  waters  of  alluvium  and 
the  Tongue  River  Member,  both  of  which  contain  several  wells.  (See  tables 
II-5  and  II-6  of  the  draft  document.) 
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1.   Modeling 

Modeling  was  used  in  an  attempt  to  project  the  future  impact  of  mining.  The 
models  used  in  this  analysis  were  chosen  because  they  made  use  of  available  data 
and  were  developed  specifically  for  the  Tongue  River  Basin. 

a.   USGS  water-quality  model 

DSL  and  the  Office  of  Surface  Mining  (OSM)  chose  to  use  a  predictive  model, 
developed  by  Paul  F.  Woods  of  the  U.S.  Geological  Survey  (Woods,  1981),  to 
evaluate  water  quality  in  the  Tongue  River  basin.  The  model  was  accepted  by  the 
Director  of  the  Survey  and  results  were  published  following  intensive  peer  review. 
This  model  was  chosen  because  it  (1)  provides  for  monthly  time  steps  for  each 
yearly  simulation,  (2)  covers  the  entire  petition  area,  (3)  allows  for  various 
simulations,  including  either  the  present  or  the  proposed  capacity  of  the  Tongue 
River  Dam,  (4)  allows  for  additional  water  withdrawals  as  an  input,  and  (5)  allows 
for  irrigated  acreage  as  an  input. 

This  model  simulates  monthly  changes  in  water  quality  (total  dissolved  solids 
(TDS)  levels)  and  quantity  (streamflow)  in  the  Tongue  River,  between  the  dam  and 
Miles  City,  and  in  its  major  tributaries  Pumpkin,  Otter,  and  Hanging  Woman 
Creeks.  The  model  algebraically  accounts  for  losses  and  gains  in  streamflow  and 
TDS  within  each  stream  reach,  considering  the  leaching  of  water  through  spoils,  as 
well  as  changes  caused  by  various  industrial  and  agricultural  scenarios.  The  input 
variables  for  the  model  are  (1)  hydrologic  conditions  for  each  month,  (2)  TDS 
concentrations  coming  in  from  the  Tongue  River  Reservoir,  (3)  number  of  irrigated 
acres,  (4)  number  of  mined  acres,  (5)  TDS  concentrations  of  mine  leachates,  and  (6) 
quantification  of  other  water  losses. 

The  USGS  water-quality  model  assumes: 

o  a  routing  interval  of  1  month,  although  the  actual  routing  interval  is  highly 
dependent  on  streamflow  magnitude; 

o  that  all  coal  mines  in  the  petition  area  will  discharge  at  a  steady  state  rate 
for  a  long  time  period  and  that  they  will  all  be  discharging  to  streams 
at  some  common,  undetermined  time  in  the  future; 

o  that  leachate  from  the  mine  spoils  will  move  unchanged  through  the 
shallow  ground-water  system  to  the  Tongue  River;   and 

o    that  climatic  conditions  will  remain  constant. 

In  reviewing  and  analyzing  the  model  output,  remember  that  a  model  is  a 
predictive  tool.  Accordingly,  certain  assumptions  must  be  made,  although  those 
assumptions  may  not  always  be  true  in  the  natural  system.  The  model  refines  our 
best  estimate  of  future  impacts  to  surface-water  quality. 

In  the  review  process  the  following  models  were  also  considered: 

o  River  Quality  Model  for  the  Northern  Great  Plains  (Gherini  and  Summers, 
1979) and 
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o    Woessner    Model    on    the    Hydrologic    Impacts    from    Potential    Coal    Strip 
Mining,  Northern  Cheyenne  Reservation  (Woessner  and  others,  1981). 

The  Northern  Great  Plains  model  is  a  data-intensive  regional  water-quality 
simulation  model  that  can  be  used  to  predict  the  impacts  of  energy  development 
activities,  agricultural  diversions,  and  waste-water  discharges.  Unfortunately,  the 
model  requires  extensive  amounts  of  data,  collected  over  several  years,  thus 
requiring  more  time  than  was  available  during  this  petition  process. 

The  Woessner  water-quality  model  emphasizes  salinity-related  postmining 
impacts  to  surface  and  ground  waters.  This  model  was  not  used  because  of  the  lack 
of  available  data  and  because  it  is  not  as  flexible  as  the  USGS  model.  Basically, 
the  USGS  model  takes  into  account  and  further  develops  the  Woessner  model,  thus 
superseding  it. 

The  draft  document  presented  six  simulations  for  each  development  scenario, 
considering  high,  average,  and  low  flow  for  both  the  present  and  the  enlarged 
Tongue  River  Reservoir  (see  table  II-4  of  the  draft  document).  DSL  and  OSM  chose 
additional  scenarios  of  coal  mine  development.  Table  11-4  gives  the  data  that  were 
run  for  these  scenarios  in  order  to  determine  the  cumulative  impacts  presented  in 
this  chapter.  Please  note  that  the  worst-case  scenario  simulates  the  extremes  of 
water-quality  impacts. 


b.   Van  Voast  model 

Wayne  Van  Voast  of  the  Montana  Bureau  of  Mines  and  Geology  developed  a 
mass-balance  relationship  to  predict  changes  in  specific  conductance  (SC)  and,  to  a 
lesser  extent,  changes  in  sodium  adsorption  ratio  (SAR),  so  as  to  predict  theoretical 
changes  in  ground-water  quality  along  the  Tongue  River.  See  the  "Supplement  to 
and  Revision  of  Appendix  D  of  the  Draft  Document"  section  of  this  chapter.  The 
basic  assumptions  used  in  the  model  analysis  are:  (1)  flow  rates  in  ground  water  do 
not  change,  (2)  conditions  are  uniform  over  the  petition  area,  and  (3)  complete 
mixing  of  the  ground  water  in  the  alluvium  will  occur.  This  specific  model  was 
developed  for  the  petition  area;  alternative  models  were  not  available.  Mass- 
balance  modeling  is  an  accepted  technique. 


2.   Water  Quality  Criteria 

DSL  and  OSM  evaluated  the  TDS  levels  predicted  by  both  the  USGS  and  Van 
Voast  water-quality  models  to  see  how  such  levels  would  affect  domestic  use, 
livestock  use,  and  crop  production.  Criteria  for  setting  TDS  limits  are  somewhat 
arbitrary,  as  the  hazard  is  highly  dependent  on  the  individual  ions  involved,  kinds  of 
use,  methods  of  irrigation,  and  area  of  use. 

For  domestic  water,  a  high  concentration  of  TDS  would  probably  make  the 
water  esthetically  objectionable;  accordingly,  the  1962  Drinking  Water  Standards 
(U.S.  Department  of  Health,  Education,  and  Welfare,  1962)  set  a  limit  for  TDS  of 
500  mg/L.  Similarly,  the  Montana  Department  of  Health  and  Environmental 
Sciences  classifies  TDS  as  a  secondary  parameter  and  recommends  a  maximum 
level  of  500  mg/L  (Steve  Pilcher,  oral  communication,  June  1981). 
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TDS  criteria  for  livestock  water  should  be  such  that  animals  of  any  species, 
age,  or  condition  could  use  the  water  with  negligible  risk  of  economic  loss. 
However,  TDS  limits  should  be  no  more  severe  than  necessary  to  ensure  the  well- 
being  of  livestock.  These  criteria  suggest  that  water  containing  3,000  mg/L  or  less 
of  soluble  salts  should  be  satisfactory  for  livestock  under  almost  any  circum- 
stances. Although  water  with  TDS  levels  near  this  limit  might  cause  minor 
physiological  upset,  it  would  rarely  cause  economic  losses  or  serious  physiological 
disturbances  (National  Academy  of  Science,  1973).  Because  TDS  levels  often 
exceed  3,000  mg/L  in  arid  or  semiarid  regions,  table  II- 1  was  developed  for  the  use 
of  saline  waters. 

Ground  water  in  the  petition  area  currently  used  by  livestock  averages  1,755 
mg/L  TDS  and  ranges  from  510  mg/L  to  3,460  mg/L  (Lee,  1979;  Slagel  and 
Stimpson,  1979).  However,  six  surface-water  samples  indicate  that  base-flow  TDS 
levels  in  Otter  Creek  locally  exceed  3,000  mg/L  (Lee,  Slagle,  and  others,  1981),  and 
in  Hanging  Woman  Creek  they  commonly  range  from  1,500  to  2,000  mg/L  (Knapton 
and  McKinley,  1977).  Similarly,  base-flow  TDS  levels  in  the  Tongue  River  between 
the  Tongue  River  Dam  and  Miles  City  range  from  506  to  630  mg/L  (Lee  and  others, 
1981). 

The  suitability  of  water  for  irrigation  depends  on  the  amount  and  composition 
of  the  solids  dissolved  in  it  (U.S.  Environmental  Protection  Agency,  1976).  Table 
II— 2  (U.S.  Environmental  Protection  Agency,  1976;  National  Academy  of  Science, 
1973)  suggests  criteria  for  classifying  the  TDS  hazard  of  waters  in  arid  and 
semiarid  regions,  and  table  II— 3  presents  similar  criteria  developed  by  McKee  and 
Wolf  (1974)  on  the  basis  of  an  extensive  survey  of  the  literature.  Ultimately,  the 
suitability  of  water  for  irrigation  depends  on  the  type  of  crop,  the  type  of  soil,  and 
the  acceptable  yield  reduction;  and  in  fact,  high-salinity-hazard  waters  from  Otter 
and  Hanging  Woman  Creeks  and  from  many  wells  are  currently  being  used  for 
irrigation.  Current  practice  is  to  flood  areas  irrigated  by  such  waters  to  leach  out 
salts  that  have  accumulated. 


3.   New  USGS  Water -Quality-Modeling  Scenarios 

Page  IV- 17  of  the  draft  document  outlines  the  petitioners'  allegations 
concerning  the  cumulative  impact  of  several  mines  upstream  from  the  petition 
area  and  potential  industrial-municipal  water  withdrawals  on  the  Tongue  River.  In 
summary,  the  petitioners  felt  that  withdrawals  would  accelerate  the  decline  of 
water  quality  in  the  Tongue  River.  Additionally,  they  felt  that  proposed  and 
ongoing  mining  operations  upstream  from  the  petition  area  would  compound  the 
deleterious  effects  on  the  Tongue  River  from  mining  in  the  petition  area. 

In  order  to  further  evaluate  this  allegation,  DSL  and  OSM  used  the  USGS 
water-quality  model  to  predict  water  quality  for  an  assumed  worst-case  scenario. 
This  scenario  assumed:  (1)  intensive  mining  within  the  petition  area,  (2)  additional 
intensive  mining  upstream  of  the  petition  area  (along  both  Tongue  River  and  Otter 
Creek),  (3)  the  development  of  a  coal-fired  generator,  (4)  municipal  withdrawal,  (5) 
the  development  of  a  coal-gasification  generator,  and  (6)  increased  irrigated 
acreage  along  the  Tongue  River  (the  irrigation  acreage  along  Otter  Creek  was 
assumed  to  remain  constant).  The  model  was  run  using  the  most  critical  flow 
regimes  of  the  Tongue  River,  namely,  mean  flow  and  reserved  instream  flow 
(minimum  flow  that  would  be  released  from  the  reservoir). 
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Table  II-l.— Guide  to  the  use  of  saline  waters  for  livestock  and  poultry 
(Source:    National  Academy  of  Science,  1973) 


Total  soluble  salts 
content  of  water  (mg/L) Remarks 

Less  than  1,000  Relatively  low  level  of  salinity.    Excellent 

for  all  classes  of  livestock  and  poultry. 

1,000  to  2,999  Very  satisfactory  for  all  classes  of  livestock 

and  poultry.  May  cause  mild  and  temporary 
diarrhea  in  livestock  not  accustomed  to  the 
waters  or  cause  watery  droppings  in  poultry. 

3,000  to  4,999  Satisfactory  for  livestock,  but  may  cause 

temporary  diarrhea  or  be  refused  at  first 
by  animals  not  accustomed  to  these  waters. 
Poor  for  poultry,  commonly  causing  watery 
feces,  increased  mortality,  and  decreased 
growth,  especially  in  turkeys. 

5,000  to  6,999  Can  be  used  with  relative  safety  for  dairy 

and  beef  cattle,  sheep,  swine,  and  horses; 
avoid  use  for  lactating  or  pregnant  animals. 

7,000  to  10,000  Unfit  for  poultry  and  probably  for  swine. 

Considerable  risk  in  using  for  pregnant  or 
lactating  cows,  horses,  or  sheep,  or  for  the 
young  of  these  species.   In  general,  use  should 
be  avoided,  although  older  ruminants,  horses, 
poultry,  and  swine  may  subsist  on  these  waters 
under  certain  conditions. 

Over  10,000  Risks  with  these  highly  saline  waters  are  so 

great  that  they  cannot  be  recommended  for 
use  under  any  conditions. 
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Table  II-2.— Dissolved-solids  hazard  for  irrigation  water 

(Source:    U.S.  Environmental  Protection  Agency,  1976; 
National  Academy  of  Science,  1973) 


Total  dissolved-solids 
content  of  water  (mg/L) Remarks 

500  Water  from  which  no  detrimental  effects  will 

usually  be  noticed. 

500  to  1,000  Water  which  can  have  detrimental  effects  on 

sensitive  crops. 

1,000  to  2,000  Water  that  may  have  adverse  effects  on  many 

crops  and  requires  careful  management 
practices. 

2,000  to  5,000  Water  that  can  be  used  for  tolerant  plants 

on  permeable  soils  with  careful  management 
practices. 
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Table  II- 3- —Summary  classification  of  irrigation  waters,  associated  water 

quality  criteria,  and  recommended  maximum  concentrations  of  trace  elements 

for  all  plants  in  continuously  used  irrigation  waters 

(Source:    Mckee  and  Wolf,  1974) 

Water  class 


II 


III 


Boron  (mg/L) 
SAR 

Chlorine  . 
(meq/LK 

Sulfate  (meq/L) 


Specific 
conductance 


TDS  (mg/L) 


less  than  1.0 

2 
less  than  1.0 

to  4.2 


less  than  2.0 
to  5.5 

less  than  4.0 
to  10.0 


less  than  500 
to  1,000 

less  than  700 


Salinity  hazard  low  to  medium 


less  than  2.0 
1.0  to  11.6 

2.0  to  16.0 
4.0  to  20.0 

500  to  3,000 

350  to  2,100 

medium  to  very  high 


less  than  3.0 

greater  than  9.0 
to  11.6 


greater  than  6.0 
to  16.0 

greater  than  12.0 
to  30.0 


greater  than  2,500 
to  3,000 

greater  than  2,500 
to  3,000 

very  high 


The  water  classes  are  defined  for  two  purposes:    First,  in  relation  to  overall 
soil/climate  management,  as: 

I  (excellent  to  good;   suitable  under  most  conditions), 

II  (good  to  injurious;    harmful  under  certain  conditions  of  soil,  climate, 

and  practices),  and 

III  (injurious  to  unsatisfactory;   unsuitable  under  most  conditions), 

and,  second,  in  relation  to  plants,  as: 

I  (suitable  for   irrigation  of  all  or  most  plants,  including  salinity-  and 

boron-sensitive  species), 

II  (not  suitable  for  most  salinity-  and  boron-sensitive  plants;    suitable 

for  all  tolerant  and  many  semitolerant  species),  and 

III  (unsatisfactory    for    most    plants    except    those    that    have   a    high 

tolerance  for  saline  conditions  and  high  boron  levels). 

2 
Recent  work  favors  the  upper  limit. 

3 
meq  =  milliequivalents. 

4  o 

In  jumhos/cm  at  25  C. 
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The  mined  acreage  within  the  petition  area  was  estimated  using  recoverable 
coal  resource  information  from  the  USGS  office  in  Casper  (written  communication, 
1981).  The  mined  acreage  outside  the  petition  area  was  estimated  using  potential 
lease  tracts.  The  quantities  of  water  released  from  the  Tongue  River  Dam  were 
assumed  to  be  those  developed  for  use  with  the  USGS  water-quality  model.  TDS 
levels  in  water  released  from  the  Tongue  River  Dam  were  modified  to  account  for 
increased  loading  from  the  Big  Horn,  Welch  I,  Whitney  Benefits,  Ash  Creek,  Pearl, 
CX,  Decker,  East  Decker,  North  Decker,  and  Spring  Creek  mine  areas  (Wayne  Van 
Voast,  written  communication,  1981).  These  TDS  levels  were  calculated  based  on 
the  following  equation: 

3 
postmining  TDS  =  premining  TDS  +  7,080  x  (ft  /sec/mg/L) 

X  cfs 

For  this  equation,  the  premining  TDS  levels  are  those  developed  for  use  with  the 
USGS  water-quality  model  (Woods,  1981). 

Industrial  and  municipal  withdrawals  were  derived  from  the  Yellowstone 
Impact  Study  Technical  Report  1  (Department  of  Natural  Resources  and 
Conservation,  1977),  using  a  combination  of  intermediate  and  high-development 
scenarios  for  the  Tongue  River  basin.  The  industrial  withdrawal  assumed  coal 
generation  on  Reach  I  (fig.  II-2)  and  coal  gasification  on  Otter  Creek.  It  should  be 
noted  that  industrial  development  in  Otter  Creek  withdraws  water  from  Reach  II  of 
the  Tongue  River.  Municipal  withdrawals  of  water  from  the  Tongue  River  were 
assumed  to  occur  at  Ashland  (Reach  III). 

Worst-case  analysis  further  assumed  that,  as  a  result  of  the  increased 
capacity  of  the  Tongue  River  Reservoir,  an  additional  13,750  acres  along  the 
Tongue  River  would  be  irrigated  (Rick  Bondy,  oral  communication,  1981).  Irrigated 
acreage  for  Pumpkin,  Hanging  Woman,  or  Otter  Creeks  were  assumed  to  remain  at 
current  levels.  The  assumed  leachate  for  the  runs  was  derived  from  the  method 
described  by  Van  Voast  in  the  "Supplement  to  and  Revision  of  Appendix  D  of  the 
Draft  Document"  section  of  this  chapter.  For  a  complete  summary  of  inputs,  see 
table  II-*. 


4.  Water-Quality-Modeling  Results 

The  impact  of  projected  TDS  levels  was  determined  by  comparing  those 
levels  to  published  standards  for  irrigation  and  livestock  use,  and  by  evaluating 
their  effect  on  irrigated  soils.  Several  points  must  be  stressed  in  order  to  better 
understand  the  results  of  the  analyses: 

1.  The    analyses    are,    of    necessity,    broad-based.       Because    of    the    time 

limitations  imposed  by  the  petition  process,  the  analyses  do  not 
consider  local  variations  in  the  soil  type,  which  may  be  important  in 
relation  to  potential  irrigation  hazards. 

2.  The    local   impact   of    increased    TDS   levels    can    be   lessened   by   water 

management  techniques  such  as  flooding  to  leach  accumulated  salts. 
Some  of  those  techniques  may  be  limited  by  the  lack  of  water  of 
sufficient  quality  or  by  economic  considerations. 
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Figure  II-2. --Location  of  selected  water-quality  stations, 
seepage  run  reaches,  and  Van  Voast  sectors. 
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Table  II-4. --Input  data  used  in  USGS  water-quality  model 

(Using  the  USGS  model,  water  quality  of  the  Tongue  River  Basin  was  evaluated  at 
both  mean  and  instream  (worst-case)  flows  as  follows:  The  various  reaches 
named  in  the  first  half  of  the  table  identify  segments  of  the  Tongue  River,  as 
it  flows  from  the  Tongue  River  Dam  north  to  Miles  City  (the  river's  mouth), 
and  of  its  tributaries.  For  each  of  these  reaches,  data  for  potential  acres  of 
mining,  quality  of  mined  leachate,  and  potential  industrial  and  municipal 
withdrawals,  together  with  monthly  data  from  the  second  half  of  the  table, 
were  input  to  determine  postmining  water  quality) 


Municipal  and 

Mined 

industrial 

Mined  area 

leachate 

withdrawals 

(acres) 

(mg/L) 

(acre-ft/yr) 

Reach  I 

10,000 

4,180 

30,000 

Reach  II 

8,842 

2,423 

9,000 

Reach  III 

13,562 

1,795 

360 

Reach  IV 

0 

0 

0 

Reach  V 

0 

0 

0 

Otter   Creek 

53,047 

3,850 

0 

Hanging  Woman  Creek 

21,600 

4,000 

0 

Monthly  flow 

■  inputs  from  the  Tongu< 

;  River  Reservoir 

Mean  flow 

Instream  flow 

TDS 

TDS 

Month 

Discharge 

concentration 

Discharge 

concentration 

(acre-ft) 

(mg/L) 

(acre-ft) 

(mg/L) 

January 

22,140 

425 

9,220 

597 

February 

21,689 

426 

8,330 

617 

March 

31,550 

372 

9,220 

597 

April 

50,779 

311 

8,920 

604 

May 

129,950 

221 

23,700 

415 

June 

185,423 

195 

41,640 

335 

July 

72,099 

274 

12,790 

524 

August 

46,248 

322 

9,220 

597 

September 

37,167 

349 

8,920 

604 

October 

34,297 

361 

11,680 

544 

November 

30,996 

374 

11,300 

550 

December 

24,846 

407 

9,220 

597 

1 


Mined  leachate  values  are  additions  to  existing  TDS  levels. 
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3.   The  projected  TDS  levels  are  the  result  of  a  mass-balance  approach;  as 
such,  the  results  are  highly  sensitive  to  the  inputs  used. 


a.   USGS  water-quality-model  discussion— surface  water 

The  following  discussion  is  based  on  analyses  made  subsequent  to  those 
presented  in  the  draft  document.  The  results  noted  in  the  draft  document  are, 
therefore,  replaced  with  the  following. 

To  further  evaluate  the  allegation  that  surface  coal  mining  operations  in  the 
petition  area  would  result  in  substantial  loss  or  reduction  of  long-range  produc- 
tivity of  the  water  supply,  DSL/OSM  defined  an  assumed  worst-case  scenario  that 
included: 

o   Intensive  mining  upstream  from  the  Tongue  River  Reservoir; 

o  Intensive  mining  between  the  petition  area  and  the  Tongue  River 
Reservoir; 

o  Intensive  mining  within  the  petition  area; 

o  The  development  of  a  coal-fired  generator; 

o  Municipal  withdrawal; 

o  A  coal-gassification  plant;  and 

o  Increased  irrigation  along  the  Tongue  River  (irrigation  remains  constant 
along  both  Otter  and  Hanging  Woman  Creeks). 

Additionally,  four  other  scenario  simulations  were  made  to  evaluate  various  levels 
of  mining  and  industrial  development  along  the  Tongue  River: 

o  Scenario  1  (no  mining)  modeled  the  present  water  quality  at  average 
monthly  flow  levels.  This  scenario  compared  computer  results  with 
computer  results,  rather  than  comparing  actual  conditions  to  computer 
results.   Thus,  all  data  were  subjected  to  the  same  manipulations. 

o  Scenario  2  modeled  mining  of  the  petition  area  (51,562  acres  mined)  along 
with  increased  irrigation,  a  coal-gassification  plant,  increased 
municipal  withdrawal,  and  mining  upstream  from  the  reservoir. 

o  Scenario  3  modeled  mining  of  the  petition  area  (51,562  acres  mined)  along 
with  mining  upstream  from  the  reservoir,  but  without  industrial- 
municipal  withdrawals. 

o  Scenario  k  modeled  mining  of  various  acreages  within  the  petition  area 
along  with  mining  upstream  from  the  reservoir. 

To  focus  on  the  most  critical  flow  regimes,  instream  flow  conditions  (the 
minimum  release  from  the  reservoir)  of  the  Tongue  River  were  used  in  the  model. 
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Currently,  the  crops  grown  in  the  petition  area  are  either  salt-tolerant 
(barley,  sugar  beets)  or  semitolerant  of  salts  (alfalfa).  The  soils  in  both  the  Tongue 
River  and  Otter  Creek  are  listed  by  the  Soil  Conservation  Service  as  moderately 
permeable  and  as  suitable  for  irrigation  if  moderate  to  special  management 
practices  are  used.  Crops  are  irrigated  throughout  the  growing  season  on  the 
Tongue  River,  whereas  on  Otter  Creek  crops  are  irrigated  primarily  during  spring 
runoff. 

Tongue  River  area 

Analysis  of  water  quality  of  the  Tongue  River  was  evaluated  for  two  time 
periods—one  annual  and  one  for  the  irrigation  season.  Within  each  time  period,  the 
agencies  compared  the  present  water  quality  with  that  simulated  in  the  various 
scenarios  and  with  published  water-quality  criteria. 

Annual  analysis.— The  worst -case  simulation  was  not  completed  for  the  entire 
year,  as  the  input  values  (i.e.,  water)  for  industrial-municipal  withdrawals  could  not 
be  supplied  on  an  annual  basis  (no  streamflow  beyond  reach  III  after  August).  Thus, 
the  assumed  worst-case  scenario  is  excessive,  as  the  water  demand  could  not  be 
satisfied  during  low-flow  condition.  In  all  likelihood,  the  siting  of  both  the  assumed 
coal-fired  generator  and  the  coal-gassification  plant  along  the  Tongue  River 
drainage  would  be  precluded  if  the  requirement  for  water  could  only  be  supplied  by 
the  Tongue  River. 

Present  TDS  levels  of  the  Tongue  River  are  shown  in  table  II-5.  Tongue  River 
water  is  currently  classified  as  having  low  to  medium  salinity  hazard  for  irrigation 
(tables  II-2,  II— 3)  and  as  excellent  for  livestock  use  (table  II- 1). 

Scenario  1  showed  the  same  water  quality  as  at  present. 

Scenario  2  showed  water  quality  of  a  medium  salinity  hazard  to  a  high 
salinity  hazard  at  Brandenberg  Bridge  (table  II— 5).  When  the  analysis  was  shifted  to 
Miles  City,  the  water  quality  ranged  from  a  medium  salinity  hazard  to  water  that 
would  be  unusable  for  irrigation  (table  II-5). 

Scenario  3,  or  the  worst-case  scenario  without  industrial  or  municipal 
withdrawals,  indicated  that  water  quality  would  range  from  a  low  to  medium 
salinity  hazard  at  Brandenberg  Bridge  and  a  medium  to  high  salinity  hazard  at 
Miles  City. 

Scenario  4  is  a  summary  of  four  different  limited-mining  scenarios.  The 
results  were  similar  under  each  different  run.  The  results  indicated  water  quality 
which  ranged  from  a  low  salinity  hazard  to  a  medium  salinity  hazard  (table  II-5). 

Irrigation-season  analysis.— The  irrigation  season  along  the  Tongue  River  is 
assumed  to  extend  from  May  through  November  for  this  analysis.  Currently,  the 
water,  during  June  through  September,  is  highly  suitable  for  irrigation  use.  During 
May,  October,  and  November,  the  water  would  have  a  detrimental  effect  upon  salt- 
sensitive  crops  (table  II-2)  and  represents  a  low  to  medium  salinity  hazard  (table  II- 
3). 

Scenario  2  indicated  that  during  June,  at  Brandenberg  Bridge,  the  water 
would  be  highly  suitable  for  irrigation  use.  But  during  May,  July,  August, 
September,  October,  and  November,  the  water  would  have  detrimental  effects  on 
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Table  II- 5. — Impacts  to  Tongue  River  water  quality  under  different  scenarios 


TDS  (mg/L) 

Comments 

Scenario 

Mean 

Range 

Annual  levels 

Present  condition: 

Brandenberg  Bridge 

512 

203  -  868 

1,  A/B 

Miles  City 

548 

234  -  912 

1,  A/B 

Scenario  1: 

Brandenberg  Bridge 

801 

450-  1,074 

1,  A/B 

Miles  City 

988 

534  -  1,968 

1,  A/B 

Scenario  2: 

Brandenberg  Bridge 

896 

463-  1,391 

2,  A/C 

Miles  City 

1,946 

556-  11,888 

2,  B/E 

Scenario  3: 

Brandenberg  Bridge 

897 

519-  1,430 

Miles  City 

1,102 

603  -  2,465 

Scenario  it: 

Brandenberg  Bridge 

802-  812 

453-  1,096 

Miles  City 

991  -  1,000 

535  -  2,000 

Irrigation 

season  only  (May  through  November) 

Present  condition  at 

Brandenberg  Bridge 

437 

203  -  868 

June  through 

September:    0; 

May,  October, 

November:    1,  B 

Scenario  2  at 

Brandenberg  Bridge 

891 

463-  1,391 

May,  June:    0; 

July  through 

November:    1,  C 

Comments  are  coded  as  follows:  0  =  highly  suitable  for  irrigation;  1  =  low  to 
medium  salinity  hazard;  2  =  medium  to  high  salinity  hazard;  3  =  high  to  very  high 
salinity  hazard;  4  =  very  high  salinity  hazard;  5  =  exceeds  levels  reviewed  in  table 
II  -  3;  A  =  no  detrimental  effects  noticed;  B  =  detrimental  effects  on  sensitive 
crops;  C  =  adverse  effects  on  many  crops,  requires  careful  management;  D  = 
usable  for  tolerant  plants  on  permeable  soils  with  careful  management;  E  = 
exceeds  levels  reviewed  in  table  II-2.   Refer  to  tables  II— 2  for  II-3- 
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sensitive  crops  (table  II-2)  and  would  have  a  medium  to  very  high  salinity  hazard 
rating  (table  II-3).  During  August  the  water  would  be  unusable  for  irrigation,  due 
primarily  to  the  high  water  demand  by  industrial  and    municipal  users. 

Summary  of  inpacts  to  the  Tongue  River .— DSL/OSM  analysis  of  the  worst- 
case  simulation  indicated  that  the  river  would  go  dry  during  August  due  to 
excessive  industrial  withdrawals.  If  the  analysis  is  limited  to  the  mining-related 
impacts  (as  in  scenario  3)  under  the  intensive  mining  scenario,  there  is  a  significant 
rise  in  TDS  levels  at  Miles  City  and  to  a  lesser  extent  at  Brandenberg  Bridge; 
however,  the  water  would  remain  usable  throughout  the  critical  irrigation  season. 
Under  scenario  k  (mining  in  one  reach  only,  or  a  combination  of  lower  mining 
acreage  in  various  reaches),  there  is  an  insignificant  rise  over  projected  TDS  levels 
of  a  scenario  of  irrigation  in  combination  with  no  mining  in  the  petition  area. 

When  scenario  2  is  considered  (intensive  mining  and  industrial  development), 
the  water  quality  would  be  degraded  to  the  point  that  it  would  be  unusable  for 
irrigation  during  August  under  current  irrigation  practices.  However,  when  the 
analysis  is  limited  to  mining  impacts  only  there  is  an  increase  in  TDS  levels,  but 
the  water  would  remain  usable  for  irrigation.  While  there  may  be  crop  reductions 
or  soil  damage  due  to  the  increased  TDS  levels  from  the  increased  irrigation  plus 
mining,  it  is  not  possible  to  project  the  probability  that  (or  to  what  degree)  it  would 
occur.  When  the  analysis  is  limited  to  more  discrete  mining  areas,  the  increase  in 
TDS  levels  would  be  insignificant  compared  to  projected  TDS  levels  with  increased 
irrigation  in  combination  with  no  mining  in  the  petition  area. 

Under  the  worst-case  simulations  the  water  would  be  unusable  for  livestock 
in  August;  however,  under  all  the  "mining  only"  simulations  the  water  would  remain 
usable  and  within  the  range  currently  utilized  for  livestock  in  southeastern 
Montana. 

Otter  Creek  area 

The  refined  analysis  of  Otter  Creek  compared  four  scenarios  to  the  present 
water  quality  of  Otter  Creek.  Present  quality  was  defined  by  the  data  in  the 
reports  of  Knapton  and  McKinley  (1977),  Lee,  Slagle,  and  Stimpson  (1981),  Knapton 
and  Ferr-eira  (1980)  and  the  Montana  Water  Supply  Papoers  (1975,  1976,  1977,  1978, 
1979,  1980).    The  four  scenarios  modeled  were: 

o  No  mining  (simulated  present  conditions),  assuming  the  50th  percentile 
flow  (the  average  flow)  of  Otter  Creek; 

o  Worst-case  mining— that  is,  mining  a  total  of  53,047  acres  on  Otter  Creek, 
both  in  the  petition  area  and  in  the  Moorhead  coal  field  upstream  from 
the  petition  area,  assuming  a  weighted  mean  average  leachate  of  3,850 
mg/L; 

o    Mining  of  only  the  petition  area;  and 

o   Mining  of  only  the  Moorhead  coal  field. 

All  four  scenarios  assumed  irrigated  acreage  would  remain  at  785  acres.  The  TDS 
levels  for  each  scenario  are  given  in  table  II-6.  As  with  the  Tongue  River,  the 
analysis  was  done  on  both  an  annual  and  an  irrigation-season  basis. 
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Table  II-6.— Impacts  to  Otter  Creek  water  quality  under  different  scenarios 


Scenario 


Mean 


TDS  (mg/L) 


Range 


Comments 


Annual  levels 


Present  condition 

2,084 

228  - 

2,750 

1  through  4, 
A  through  D 

No-mining  scenario 

2,176 

1,752- 

-  2,560 

3,  C/D 

Worst-case  scenario 

3,376 

2,067  • 

-  5,185 

4/5,  D/E 

Mining  petition  area 
scenario 

only 

2,690 

1,887- 

-  3,494 

3,  C/D 

Mining  Moorhead  on; 

ly  scenario 

2,807 

1,918- 

-  3,782 

3,  C/D 

Irrigation  season  only  (March  through  June) 


Present  condition  1,716  228-    1,640 


No-mining  scenario 

Worst-case  scenario 

Mining  petition  area  only 
scenario 


2,068  1,752-2,193 


2,575  2,067  -  2,982 


2,285  1,887-2,531 


Mining  Moorhead  only  scenario  2,807  1,918  -  3,782 


March:  2,  C; 

April  through 

June:    4,  D 

March:    4,  C 

April  through 
June:    4,  D 

March:    3,  C 

April  through 

June:    4,  D 

March:    3,  C 

April  through 

June:    4,  D 


Comments  are  coded  as  follows:  0  =  highly  suitable  for  irrigation;  1  -  low  to 
medium  salinity  hazard;  2  =  medium  to  high  salinity  hazard;  3  =  high  to  very  high 
salinity  hazard;  4  =  very  high  salinity  hazard;  5  =  exceeds  levels  reviewed  in  table 
II  -  3;  A  =  no  detrimental  effects  noticed;  B  =  detrimental  effects  on  sensitive 
crops;  C  =  adverse  effects  on  many  crops,  requires  careful  management;  D  = 
usable  for  tolerant  plants  on  permeable  soils  with  careful  management;  E  = 
exceeds  levels  reviewed  in  table  II-2.    Refer  to  tables  II-2  for  II— 3. 
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Annual  analysis.— At  present,  the  salinity  hazard  of  water  in  Otter  Creek 
(table  11-3)  ranges  from  low  (at  high  flows)  to  high  (at  low  flows).  At  the  lower 
flows  the  water  is  classified  as  suitable  for  use  on  salt-tolerant  plants  on 
permeable  soils  with  careful  management  practices  (table  II— 2).  Note  also  that  the 
soils  along  Otter  Creek  have  been  rated  by  the  Soil  Conservation  Service  as 
moderately  permeable  and  as  suitable  for  irrigation  if  moderate  to  special 
management  practices  are  used.  Under  current  management  practices,  the  soils 
there  are  flooded  with  spring-runoff  waters  to  leach  out  accumulated  salts. 

The  no-mining  scenario  modeled  the  present  water  quality  at  the  average 
monthly  flow  levels.  The  model  indicated  that  at  this  flow  level  Otter  Creek  water 
may  actually  have  a  high  to  very  high  salinity  hazard.  This  evaluation  compared 
computer  results  with  computer  results,  rather  than  comparing  actual  conditions  to 
computer  results.  Thus,  all  data  were  subjected  to  the  same  manipulations.  So, 
the  present  Otter  Creek  water,  according  to  computer  evaluation,  ranges  in  quality 
from  "may  have  an  adverse  effect  on  many  crops"  to  "usable  for  salt-tolerant 
plants  on  permeable  soils  with  careful  management  practices"  (table  II-2). 

Under  the  worst-case  scenario,  mean  annual  TDS  levels  would  increase  38 
percent  above  present  levels  and  36  percent  above  the  no-mining  scenario  (table  II- 
6).  TDS  levels  at  the  upper  end  of  the  predicted  annual  range  would  be  higher  than 
any  levels  classified  by  McKee  and  Wolf  or  by  EPA.  Even  these  high  TDS  levels 
would  have  relatively  little  effect  on  irrigation,  however,  because  during  the 
irrigation  season  (see  next  section)  the  TDS  levels  would  decrease  as  flow 
increased.  Therefore,  water  use  would  be  limited  more  by  the  quantity  of  water 
rather  than  by  its  quality. 

For  mining  only  within  the  petition  area,  mean  annual  TDS  levels  would  rise 
Ik  percent  above  present  levels  and  11  precent  above  the  no-mining  scenario. 
Neither  the  EPA  nor  the  McKee  and  Wolf  classifications  would  be  exceeded. 
Rather,  the  water  would  have  a  high  to  very  high  salinity  hazard,  and  at  higher  TDS 
levels  would  be  suitable  for  use  on  tolerant  plants  on  permeable  soils  with  careful 
management. 

For  mining  only  in  the  Moorhead  tract,  mean  annual  TDS  levels  would 
increase  26  percent  over  present  levels  and  22  percent  above  the  no-mining 
scenario  (tables  II-6,  II-2,  and  II- 3).  Accordingly,  they  would  increase  more  than 
for  mining  in  the  petition  area  alone,  but  less  than  for  worst-case  mining.  Hazard 
and  use  restrictions  would  be  the  same  as  for  mining  only  in  the  petition  area. 

Irrigation  season  analysis.— The  highest  use  of  Otter  Creek  waters  for 
irrigation  occurs  from  March  through  June.  After  June  quantity  rather  than 
quality  ususally  precludes  further  use.  The  present  water  quality  during  this  k- 
month  period  is  shown  in  table  II— 6.  In  March  water  is  considered  to  have  a  medium 
to  very  high  salinity  hazard  and  may  have  a  detrimental  effect  on  many  crops.  In 
April,  May,  and  June  the  water  is  classified  as  having  a  very  high  salinity  hazard 
and  can  be  used  on  tolerant  crops  with  care.    See  also  tables  II-2  and  II— 3. 

Under  the  no-mining  simulation,  TDS  levels  are  projected  to  be  somewhat 
higher  (table  II-6),  although  hazard  and  use  restrictions  do  not  change. 

For  the  worst-case  scenario,  mean  TDS  levels  during  the  irrigation  season 
would  rise  33  percent  above  present  levels  and  20  percent  above  the  no-mining 
scenario.     Both  the  mean  and  the  range  of  TDS  values  would  be  smaller  for  the 
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irrigation  season  than  for  the  year  as  a  whole  (table  II-6).  Hazard  and  use 
restrictions  would  change  from  the  present  restrictions  only  in  March,  when  the 
salinity  hazard  would  become  very  high  and  the  water  should  be  used  on  tolerant 
plants  on  permeable  soils  with  care  (tables  II— 2  and  II-3). 

For  mining  only  in  the  petition  area,  mean  TDS  levels  during  the  irrigation 
season  would  rise  25  percent  above  present  levels  and  15  percent  above  the  no- 
mining  scenario. 

For  mining  only  in  the  Moorhead  coal  field,  mean  TDS  levels  during  the 
irrigation  season  would  rise  26  percent  above  the  present  levels  and  12  percent 
above  the  no-mining  scenario. 

For  both  the  preceding  scenarios,  the  salinity  hazard  would  be  high  in  March, 
and  might  have  an  adverse  effect  on  crops.  During  April,  May,  and  June,  however, 
the  water  quality  would  have  the  same  hazard  and  use  restrictions  as  at  present. 
See  tables  II— 2  and  II-3. 

Summary  of  impacts  to  Otter  Creek. --Under  all  scenarios  water  would 
remain  excellent  for  livestock  use  and  suitable  for  irrigation;  it  would  continue  to 
have  the  same  hazard  and  use  restrictions  during  the  irrigation  season  as  at 
present,  even  under  the  worst-case  scenario.  Although  TDS  levels  would  increase 
under  all  mining  scenarios,  they  would  vary  with  flow;  thus,  it  was  not  possible  to 
predict  whether  crop  production  would  decrease  or  soil  salts  would  increase  over 
time.  Irrigation  would  more  likely  be  precluded  by  the  quantity  of  available  water 
than  by  its  quality. 


b.   Salinity-flow-modeling  discussion— shallow  ground-water  aquifers 

The  Van  Voast  assessment  was  refined  on  the  basis  of  further  analyses  of  data 
from  the  DSL/OSM  drilling  program.  (See  the  "Supplement  to  and  Revision  of 
Appendix  D  of  the  Draft  Document"  section  of  this  chapter).  Van  Voast  predicted 
the  water-quality  changes  both  in  the  spoils  replacing  the  shallow  Tongue  River 
Member  aquifers  and  in  the  Tongue  River  alluvium  (appendix  D,  draft  document). 
His  projections,  based  on  saturated-paste  extracts  from  the  upper  50  feet  of 
overburden  (appendix  E,  draft  document),  show  that  the  SC  of  the  postmining  spoil 
water  would  increase  over  the  premining  SC  (estimated  to  average  3,300 
micromhos/centimeter  (umhos/cm))  by  the  amount  contributed  by  the  spoils. 
Accordingly,  the  postmining  TDS  values  in  the  aquifer  would  range  from  3,580  to 
6,800  mg/L  compared  with  the  estimated  premining  level  of  2,310  mg/L  (conver- 
sion factor  =  0.7;  see  appendix  C,  draft  document).  The  spoils  water  would  not 
move  down  gradient  into  undisturbed  Tongue  River  Member  aquifers,  because  the 
assumed  mining  would  take  place  along  discharging  outcrops  and  subcrops  of  the 
coal  bed  and  of  the  interburden  aquifers. 

As  part  of  DSL/OSM 's  analysis  of  the  allegation  that  withdrawals  would 
accelerate  the  decline  of  water  quality  in  the  Tongue  River,  Van  Voast  used 
mathematical  salinity  and  flow  modeling  techniques  to  predict  the  effect  of 
surface  mining  on  water  quality  in  the  Tongue  River  alluvium  (appendices  A  and  D, 
draft  document).  His  prediction  is  that,  after  mining  all  strippable  coal  in  the 
petition  area,  SC  values  in  waters  in  the  alluvium  of  the  four  subreaches  of  the 
valley  would  increase  as  much  as  2,440,  960,  370,  and  520  umhos/cm  (downstream 
order,  respectively)  above  the  present  estimated  mean  value  of   1,490  umhos/cm. 
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Accordingly,  TDS  values  would  increase  by  1,710,  670,  260,  and  360  mg/L  in  these 
reaches  (conversion  factor  =  0.7;  see  appendix  D,  draft  document),  so  total  TDS 
levels  would  be  2,750,  1,710,  1,300,  and  1,400  mg/L.  The  existing  mean  TDS  level 
(1,040  mg/L)  is  in  the  high  salinity  hazard  range  for  irrigation  (table  II— 2 ,  draft 
document);  the  predicted  postmining  levels  are  in  the  high  to  very  high  hazard 
ranges.   However,  the  water  would  still  be  usable  for  livestock. 

The  greatest  increases  in  TDS  would  occur  on  the  mined  lands,  where  water 
in  shallow  aquifers  that  was  considered  good  for  livestock  use  before  mining  would 
remain  usable  for  livestock  after  mining.  In  these  areas,  the  water  that  would  be 
needed  to  support  postmining  land  use  can  be  obtained  from  deeper  sources.  (See 
discussion  of  water  supplies  in  chapter  II  of  the  draft  document.)  Completing  wells 
into  deeper  aquifers  would  be  more  expensive  owing  to  the  increased  drilling  and 
pumping  depth  and  to  the  difficulty  of  drilling  through  spoil. 

E.    CORRECTIONS  TO  CHAPTER  IV,  VEGETATION  AND  SOILS,  OF  THE  DRAFT 
DOCUMENT 

Please  make  the  following  corrections  in  your  copy  of  the  draft  document: 

Throughout  this  section  of  the  draft  document  (1)  capitalize  "Yamac"  when  it 
occurs  in  "yamac  loam,  alkali"  soils,  (2)  change  the  date  for  the  reference 
"Dollhopf  and  others"  from  1981  to  1980,  and  (3)  note  that  the  unit  of  measurement 
for  electrical  conductivity  (EC)  with  regard  to  soils  is  millimhos/centimeter 
(mmhos/cm). 

The  reference  "Shafer,  1979"  should  be  added  to  those  references  cited  at  the 
bottom  of  page  IV-24  of  the  draft  document  and  should  replace  the  "U.S. 
Department  of  Agriculture,  1978"  reference  in  the  fourth  paragraph  of  page  IV- 32. 

Completion  of  the  analysis  of  the  Soil  Conservation  Service  data  resulted  in 
the  following  conclusions,  which  replace  those  conclusions  presented  on  pages  IV-24 
and  IV-32  of  the  draft  document:  (1)  the  areal  extent  of  saline  or  sodic  soils,  or 
both,  is  1,040  acres,  or  2.1  percent  of  the  acreage  of  strippable  coal  reserves  and 
(2)  about  64  percent  of  this  acreage  is  dominated  by  shallow  soils. 

Three  sentences  have  been  revised  as  follows: 

1.  The  last  sentence  of  the  last  full  paragraph  on  page  IV-28  of  the  draft 

document  should  read:  "This  latter  area  was  mapped  by  the  Soil 
Conservation  Service  (SCS)  as  'Yamac  loam,  alkali'  which,  as  previously 
noted,  is  one  of  the  SCS's  mapping  units  which  have  little  importance  in 
the  petition  area." 

2.  The  second  and  third  sentences  of  the  first  full  paragraph  on  page  IV-36  of 

the  draft  document  should  read:  "The  second  statement  appears  to  be 
self -contradictory,  because  if  sufficient  suitable  materials  are  available 
for  burying  sodic  spoils,  it  does  not  follow  that  a  need  exists  for  hauling 
water,  adding  soil  amendments,  and  providing  drainage." 
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F.   REVISIONS  TO  CHAPTER  IV,  SOILS,  OF  THE  DRAFT  DOCUMENT 

Completion  of  the  DSL/OSM  analysis  resulted  in  extensive  additions  to,  and 
minor  replacements  for,  paragraphs  on  pages  IV-26,  IV-27,  and  IV-33  of  the  draft 
document.  Those  pages  are  reproduced  here,  for  clarity's  sake,  with  the  changes 
in  question  underlined. 

Thus,  pages  IV-26  and  IV-27  now  read  as  follows: 

"*  *  ^greater  volume  of  soil  would  be  available  in  the  Montco  area  if 
certain  soils  with  abundant  coarse  fragments  were  salvaged  for  special 
reclamation  purposes,  such  as  for  the  reestablishment  of  ponderosa  pine 
and  skunkbush  sumac. 

"U.S.  Bureau  of  Land  Management  and  U.S.  Bureau  of  Reclamation  soils 
data  for  about  8  sections  of  land  in  the  Otter  Creek  drainage  (see 
EMRIA  studies  referenced  above)  reveal  some  soils  as  being  highly 
saline  (EC's  greater  than  15  millimhos  per  centimeter  (mmhos/cm)) 
and/or  moderately  sodic  (SAR's  up  to  20).  However,  interpretations  of 
these  data  suggest  a  wide  range  in  the  thicknesses  of  suitable  surface 
material  (0  to  60  inches).  Because  of  the  limited  analytical  data  base, 
it  is  difficult  to  derive  weighted  averages  of  suitable  surface  soil 
material  from  these  studies,  except  possibly  for  EMRIA  report  No.  1, 
where  an  average  suitable  depth  of  18  inches  can  be  calculated  for 
1,224  acres  covering  three  different  sections  of  land.  But  even  here, 
the  calculations  are  based  on  limited  or  no  data  on  some  soils. 
Furthermore,  classification  of  the  soils  of  the  other  EMRIA  sites  by  the 
U.S.  Bureau  of  Land  Management/U.S.  Bureau  of  Reclamation  for 
reclamation  purposes  indicated  that  24  to  54  percent  of  lands  involved 
were  Class  I  or  II,  which  are  defined  in  these  studies  of  those  lands 
having  the  soils  best  suited  for  reclamation.  Therefore,  because  of  the 
limited  analytical  data  base,  the  variability  of  the  quantity  of  suitable 
material  that  has  been  suggested  to  exist,  and  the  limited  extent  of 
land  studied  in  relation  to  reclamation  in  the  Otter  Creek  area,  more 
comprehensive  sampling  and  analysis  would  be  necessary  as  a  part  of 
any  future  site-specific  mining  and  reclamation  pain  development  to 
identify  the  location  and  to  define  the  volume  of  suitable  surface  soil 
materials  for  reclamation  purposes.  This  would  be  required  pursuant  to 
the  State  surface  mining  rules  (Montana  ARM  25.4.304(13)). 

"DSL  and  OSM  collected  soil  samples  from  18  sites  in  the  petition  area, 
representing  a  range  of  materials  from  shallow,  residual  soils  on  steep 
uplands  to  deep,  alluvial  soils  on  flood  plains.  Laboratory  analysis  of 
these  samples  (available  in  the  public  record)  revealed  excessive  levels 
of  salt  and/or  sodium  at  four  of  the  sites.  All  four  sites  represented 
deep  alluvial  materials,  and  the  data  indicated  that  1  to  3  feet  of 
suitable  soil  material  was  available  at  these  sites  despite  the  elevated 
salts  which  occurred  in  the  subsoils.  Two  of  these  four  sites  were 
dominated  by  greasewood  and  were  located  in  the  SCS  mapping  unit 
"Yamac  loam,  alkali."  Because  of  the  results  of  DSL's/OSM's  sampling 
at  these  two  sites,  it  can  reasonably  be  concluded  that  suitable  soil 
volumes  within  this  mapping  unit  are  highly  variable.  Only  further 
intensive  sampling  of  this  type  of  mapping  unit  would  indicate  the 
average  availability  of  suitable  soil  material.     'Yamac  loam,  alkali'  is 
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one  of  many  of  the  saline/sodic  mapping  units  of  the  SCS  soil  survey,  all 
of  which  have  a  very  limited  occurrence  in  the  general  area  of  strip- 
pable  coal  reserves  in  the  petition  area,  as  discussed  on  page  IV-24. 

"Soils  data  for  the  other  14  sites  sampled  by  DSL  and  OSM  indicated  no 
apparent  limitations  and  would  represent  suitable  materials  for  revege- 
tation. 

"During  the  summer  of  1981,  Peabody  Coal  Company  conducted  a 
survey  and  surface  soil  sampling  program  on  a  large  area  north  of 
Ashland  in  and  near  the  petition  area.  The  survey  covered  the  following 
townships:  T.  1  S.,  R.  44  E.;  T.  1  S.,  R.  45  E.;  T.  1.  S.,  R.  46  E.  (east 
of  the  petition  area);  and  NK2  of  T.  2.  S.,  R.  44  E.  outside  the  Northern 
Cheyenne  Indian  Reservation.  The  survey  consisted  of  a  review  and 
sampling  of  SCS  soil  mapping  units  in  the  above  area  and  was  submitted 
as  part  of  Peabody's  intervention  (dated  September  16,  1981)  on  the 
petition. 

"Sixteen  soil  profiles  were  described  and  sampled  for  analytical 
purposes  as  part  of  this  survey.  Only  two  of  the  profiles  exhibited 
elevated  SAR  and/or  soluble  salt  (EC)  levels--that  is,  greater  than  12 
and  6  mmhos/cm,  respectively.  Textures  ranged  from  sandy  loam  to 
clay  loam,  and  saturation  percentages  did  not  exceed  55  percent.  Thus, 
in  all  of  these  respects,  the  soils  sampled  exhibited  satisfactory 
characteristics  for  reclamation. 

"Peabody's  report  concluded  that  the  lower  salvage  potential  of  some 
soil  mapping  units,  because  of  steep  slopes,  the  distribution  of  rock 
outcrops,  shallow  soils,  and  significantly  dissected  topography  in  the 
area  surveyed,  present  greater  problems  than  do  the  sodium  or  salt 
levels  in  the  surface  soils.  We  agree  that  these  factors  could  affect  the 
salvageability  of  soils,  which,  in  turn,  could  affect  the  volume  of 
suitable  surface  soil  available  for  reclamation  purposes.  However,  only 
by  evaluating  more  detailed  information  in  a  site-specific  mining  and 
reclamation  plan  for  that  area  could  it  be  determined  whether  enough 
suitable  surface  soil  would  be  available  for  successful  reclamation.  To 
date,  no  mining  and  reclamation  plan  has  been  filed  for  the  area  of 
concern  in  Peabody's  survey.  In  addition,  Montana  regulations  allow  the 
mine  operators  to  compensate  for  a  lack  of  suitable  surface  soil  by 
using  suitable  overburden!  (This  is  discussed  on  page  IV-33  of  the  draft 
and  in  the  response  to  comment  20,  chapter  III  of  this  document.) 

Peabody's  report  also  contained  some  laboratory  analysis  of  clay 
mineralogy  of  the  surface  soils  sampled.  This  analysis  appears  to 
contain  the  same  complicating  factor  as  discussed  on  pages  IV- 30  to 
IV-31.  As  a  result,  an  interpretation  of  these  data  will  not  be  made 
here. 

"Overburden.— Montco  has  presented  overburden  data  for  62  drill  holes 
in  its  project  area  (Montco,  1980d,  v.  N,  tables  N-13  through  N-91). 
Highly  sodic  (SAR's  of  40  and  above)  and  fine-textured  materials  (clay 
contents  exceeding  50  percent)  were  identified  in  various  locations  and 
strata.  However,  examination  of  the  data  revealed  that  an  average 
depth  of   about   20  feet    to   over    50   feet   of    suitable   and   reasonably 
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accessible  overburden  or  interburden  would  be  available  in  the  various 
areas  for  which  Montco  has  indicated  long-range  mining  interests.  Use 
of  this  suitable  overburden  and  interburden  would  be  required  of  Montco 
in  order  to  meet  the  basic  8-foot  burial  requirement  of  material  not 
conducive  to  revegetation,  such  as  sodic,  saline,  and  very  fine  textured 
materials  (Montana  ARM  26.4.506). 

"The  location  of  suitable  geologic  materials  on  the  Montco  project  area 
varies  from  overburden  to  interburden  and  varies  among  drill  holes. 
The  data  indicate  no  suitable  material  for  some  drill  holes.  Thus,  the 
ultimate  decision  on  reclaimability  according  to  State  and  Federal 
regulations  would  necessitate  evaluation  of  a  site-specific  mining  and 
reclamation  plan.  Such  a  plan  must  describe  in  detail  the  company's 
plan  to  separately  handle  suitable  and  unsuitable  overburden  materials 
in  order  to  isolate  the  unsuitable  materials  below  the  rooting  zone. 

"More  limited  overburden  data  are  available  from  those  portions  of  the 
petition  area  not  within  the  proposed  Montco  mine  area.  These  include 
information  on  (1)  5  holes  on  the  1977  and  1978  EMRIA  study  sites  on 
Otter  Creek,  (2)  2  additional  holes  drilled  by  Montco  northeast  of 
Ashland  (Montco,  1980d,  v.  23,  table  M-l;  and  unpublished  data  of 
Montco),  and  (3)  35  holes  drilled  in  April  1981  throughout  the  petition 
area  (excluding  the  Montco  project  area)  as  part  of  the  DSL-OSM 
overburden  sampling  project.  As  with  the  Montco  project  area,  there  is 
a  high  degree  of  variability  in  the  suitability  of  materials  that  exist  in 
these  other  portions  of  the  petition  area. 

"Data  from  the  overburden  of  five  drill  holes  in  the  area  north  of 
Ashland  and  West  of  the  Tongue  River  indicate  that  an  average  of  about 
20  feet  of  suitable  and  reasonably  accessible  material  are  available.  In 
the  area  north  of  Ashland  and  east  of  the  Tongue  River,  data  from  16 
drill  holes  indicate  that  suitable  overburden  materials  averaging  65  feet 
thick  are  present. 

"In  the  Otter  Creek  drainage,  data  from  the  material  associated  with 
the  14  drill  holes  suggest  the  occurrence  of  approximately  40  feet  of 
suitable  materials.  Also,  Consolidation  Coal  Company  submitted  data 
on  one  of  its  drill  holes  in  sec.  21,  T.  4  S.,  R.  45  E.  These  data 
indicated  suitable  overburden  from  42  to  172  feet.  (However,  no 
information  was  submitted  on  the  surface  (uppermost)  42  feet.)  The 
distribution  of  suitable  and  unsuitable  material  in  Otter  Creek  appears 
to  be  somewhat  clustered  or  nonrandom.  For  example,  in  T.  5  S., 
R.  45  E.,  four  of  the  five  holes  drilled  in  this  portion  of  the  petition 
area  had  no  suitable  overburden.  However,  these  five  holes  occurred  on 
only  three  different  sections  of  land,  compared  to  the  19,'-2  sections  of 
land  in  this  township  within  the  petition  area. 

"Thus,  the  delineation  of  more  definitive  patterns  in  this  distribution,  if 
they  indeed  exist,  would  require  considerably  more  overburden  sampling 
and  characterization  than  is  available  to  date. 

"Other  available  overburden  information  consists  of  data  for  six  drill 
holes  east  of  the  Montco  project  area  on  the  south  side  of  the  Tongue 
River.      These    data   indicate   that    an    average   of    15    to    30    feet    of 
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unsuitable  surface  materials  overlie  about  20  feet  of  suitable  over- 
burden material  in  the  area.  The  accessibility  of  such  material  for 
special  handling  would  be  of  primary  concern  from  a  reclamation 
standpoint.  By  Montana  laws  and  rules,  a  mining  and  reclamation  plan 
would  have  to  describe  in  detail  the  methods  to  be  used  to  syste- 
matically identify  and  separately  handle  these  materials.  (See  82-4-231 
MCA  and  Montana  ARM  26.4.506.)  Whether  such  special  handling  in 
this  particular  area  would  be  economically  feasible  canot  be  deter- 
mined. 

"No  direct  overburden  information  is  available  for  that  portion  of  the 
petition  area  west  of  the  Tongue  River  and  south  of  the  Northern 
Cheyenne  Indian  Reservation.  However,  there  appears  to  be  no  reason 
to  suspect  that  the  characteristics  of  the  materials  here  differ  from 
those  described  earlier  for  all  other  portions  of  the  petition  area.  Even 
so,  the  possibility  that  this  may  be  the  case  cannot  be  wholly  dis- 
counted. Thorough  characterization  by  mining  companies  of  overburden 
materials  in  this  area  would  be  required  as  part  of  any  site-specific 
mining  and  reclamation  plans  pursuant  to  82-4-222(l)(j)  MCA,  and 
Montana  ARM  26.4.304(7). 

"In  summary,  all  information  available  at  this  time  indicates  that, 
although  highly  saline  and  sodic  soil  and  overburden  materials  occur  in 
the  petition  area,  significant  volumes  of  suitable  soil  and  overburden 
materials  also  occur.  This  contradicts  the  allegation  that  there  are 
inadequate  materials  for  revegetation.  Whether,  in  specific  areas, 
sufficient  suitable  soil  and  overburden  are  available  in  locations 
amenable  for  special  handling  for  reclamation  purposes  can  only  be 
ascertained  by  intensive  characterization  of  soils  and  overburden  in 
such  areas  and  by  the  evaluation  of  site-specific  mining  and  reclama- 
tion plans  in  these  areas." 

Page  IV-33  of  the  draft  document  now  reads  as  follows: 

ii*  *  *[n  complexes  or  associations  which  also  contain  areas  of  unsuit- 
able or  no  soil  material.  Such  salvage  efforts  (to  the  practical  limits  of 
human  and  mechanical  capability)  are  required  by  Montana  ARM 
26.4.701,  which  states  that  all  available  topsoil,  including  A,  B,  and  C 
horizons,  will  be  salvaged  from  the  area  of  land  to  be  disturbed. 

"If  we  thus  consider  only  those  mapping  units  dominated  by  soils  with  6 
inches  or  less  of  available  soil  material  as  being  too  shallow  for 
recovery,  we  find  that  these  mapping  units  make  up  j_7  percent  of  the 
area  under  consideration.  This  finding  does  not  support  the  allegation 
that  well  over  50  percent  of  the  soils  are  too  shallow  for  recovery. 

"Consideration  was  also  given  to  potential  limitations  in  the  salvage  of 
soils  within  mapping  units  not  dominated  by  soils  with  less  than  6  inches 
of  unsuitable  material  but  which  were  described  by  the  SCS  as  having 
slopes  of  15  to  45  percent  through  35  to  70  percent,  or  having  highly 
dissected  topography.  This  category  of  soil  mapping  units  comprises  an 
additional  15  percent  of  that  portion  of  the  petition  area  underlain  by 
strippable  coal  reserves  and  is  mutually  exclusive  of  the  '17  percent- 
shallow  soil'  category  described  earlier. 
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"Various  slope  angles  within  the  two  ranges  identified  above,  especially 
at  higher  values,  could  preclude  effective  salvage  of  the  soil  thereon. 
This  problem  could  be  enhanced  if  rock  outcrops  or  other  obstructions 
were  located  in  a  fashion  which  presented  further  obstacles  to  salvage 
efforts.  Also,  many  soils  occurring  at  the  upper  end  of  these  slope 
ranges  would  probably  contain  less  than  6  inches  of  suitable  material. 
However,  other  soils  in  this  category  of  mapping  units—especially  at 
the  lower  end  of  the  slope  values- -would  have  sufficient  depths  for 
recovery  and  a  lower  potential  for  topographic  limitations  to  salvage 
efforts. 

"Thus,  three  categories  of  shallow  soils  have  been  considered  in  relation 
to  their  potential  recovery  for  reclamation  purposes:  (a)  those  with 
predominantly  less  than  20  inches  of  suitable  material  (64  percent  of 
the  strippable  coal  resource  area);  (b)  those  with  predominantly  less 
than  6  inches  of  suitable  material  (17  percent  of  the  same  area);  and  (c) 
those  with  possible  topographic  limitations  to  recovery  of  soils  (15 
percent  of  the  same  area).  Categories  (b)  and  (c)  are  part  of  category" 
(a).  In  all  these  categories,  some  soils  could  be  salvaged,  and  some 
could  not.  This  information  is  not  particularly  conclusive  as  to  the 
reclamation  potential  of  the  area  of  concern.  Only  with  more  detailed 
site-specific  information  and  evaluation  of  the  soils  resource  in  relation 
to  specific  mining  and  reclamation  plans  can  a  determination  of 
reclamation  potential  best  be  realized. 

"A  final  point  with  regard  to  the  shallow  soils  issue  involves  the 
possibility  of  a  mining  company  proposing  to  use  suitable  overburden 
materials  in  place  of  or  along  with  surface  soil  (Montana  ARM 
26.4.703).  Such  a  proposal  would  require  documentation  by  the 
company  of  problems  with  quality  or  quantity  of  existing  surface  soil. 
It  would  also  require  that  the  company  adequately  demonstrate  (through 
analytical  testing,  greenhouse  tests,  field  trials,  etc.)  that  use  of  such 
material  would  be  consistent  with  the  basic  reclamation  and  environ- 
mental protection  performance  standards  of  the  Montana  act  and  rules. 

"Keeping  in  mind  the  above  considerations  and  current  data,  as  well  as 
the  earlier  discussion  concerning  the  fact  that  significant  volumes  of 
suitable  overburden  could  be  identified  in  the  petition  area,  the 
allegation  that  it  is  unlikely  that  sufficient  quantities  of  salt-free  soil 
or  overburden  materials  needed  for  revegetation  could  be  found  in  the 
petition  area  cannot  be  substantiated.  This  does  not  mean  that 
sufficient  quantities  of  suitable  soil  and  overburden  are  therefore 
available  for  reclamation,  nor  does  it  mean  that  successful  reclamation 
of  the  petition  area  is  therefore  ensured,  should  mining  occur.  These 
issues  will  only  be  determined  by  extensive  site-specific  data  and 
information  which  is  required  to  be  included  in  specific  mining  and 
reclamation  plans  submitted  for  a  mining  permit. 

Effects  of  sodium  and  salts  on  vegetation 

"Page  8,  paragraph  14,  alleges: 
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'Soluble  salts  inhibit  plant  growth  and  can  prevent  successful 
reclamation  from  being  achieved.  Opper  affidavits,  Exh.  9, 
paragraph  5.' 

"Page  8,  paragraph  15,  alleges: 

'High  exchangeable  sodium  concentrations  in  the  soil  and 
overburden  would  have  adverse  effects  on  both  plant  growth 
and  soil  structure.  Poor  soil  structure  results  in  low 
infiltration,  low  root  penetration,  poor  gas  exchange,  and 
accelerated  erosion.  Opper  affidavits,  Exh.  9,  paragraphs  5, 
6,  8.' 

"The  concepts  expressed  in  the  above  two  paragraphs  are  generally 
accepted  and  are  well  documented  in  Mr.  Opper's  affidavit.  The 
relationship  of  saline/sodic  soil  and  overburden  materials  to  the  petition 
area  has  been  addressed  in  detail  in*  *  *." 


G.   SUPPLEMENT  TO,  AND  REVISION  OF,  APPENDIX  D  OF  THE  DRAFT  DOCUMENT 

The  following  material  is  a  revision  of  earlier  work  (entitled  "Theoretical 
Effects  of  Hypothetical  Mine  Spoils  on  Quality  of  Ground  Water  in  Alluvium  along 
the  Tongue  River"  and  reprinted  as  appendix  D  of  the  draft  document)  by  the 
Wayne  Van  Voast,  of  the  Montana  Bureau  of  Mines  and  Geology,  modeling 
postmining  water  quality  in  the  petition  area.  This  revision,  which  replaces 
appendix  D  of  the  draft  document,  is  based  on  further  analysis  of  available  data 
and  coal  resource  information  provided  in  the  draft  document  by  the  USGS  Casper 
office: 

"Theoretical  changes  in  water  quality  were  estimated  using  the 
following  mass-balance  relationship: 

Inflow  from               Recharge  from  Inflow  from  coal,  Outflow  from 

upstream  alluvium  +   the  surface     +  overburden,  or  =   alluvium  (rate 

(rate  times                   (rate  times  spoils  (rate  times  quality) 

quality)                         quality)  times  quality) 

"Specific  conductance  (SC)  of  water  is  the  parameter  examined  because 
of  its  pertinence  to  agricultural  use.  Another  characteristic,  sodium 
absorption  ratio  (SAR)  is  addressed  in  a  more  general  manner.  No 
changes  in  ground-water  flow  rates  are  assumed. 

"Manipulation  of  the  mass-balance  relationship  into  terms  of  changes  in 
SC  (table  II— 7)  gives  the  following  simplified  equation: 

(inflow  rate  from  alluvium)(ASC)      + 
ASC  in  alluvium  =  (inflow  rate  from  coal,  overburden,  and  spoils)(ASC) 

outflow  rate  from  alluvium 

"Values  of  input  were  estimated  by  various  methods: 

1.    Inflow  from  upstream  alluvium: 
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Table  II— 7 . — Input  values  used  for  the  Van  Voast  water-quality  model 


Input  value(s) 


Parameter 


Symbol 


Qal  inflow  rate  A 

Qal  inflow  SC  (premining)  B 

Recharge  E 

Bedrock  inflow  rate  F 

Bedrock  inflow  SC  C 
Qal  outflow  rate                                              A+E+F 

Qal  outflow  SC  (premining)  D 

Qal  inflow  SC  (postmining)  b 

Bedrock  plus  spoils  SC  (postmining)  c 

Qal  outflow  SC  (postmining)  d 


20,000  ft  "'/day 


14,500  ft3/day/mi 

5,000  ft3/day/mi 

3,300  xunhos/cm 

20,000  ft3/day  +  24,500  ft3/day/mi 


8,830  jimhos/cm,  9,710  .umhos/cm 

8,030  jimhos/cm,  5,120  umhos/cm 

5,860  umhos/cm 


Premining 
(A  +  E  +  F)D  -  AB  -  FC 


Postmining 
(A  +  E  +  F)d  -  Ab  -  Fc 


ASC  =  d  -  D  = 


A(b  -  B)  +  F(c  -  C) 
A  +  E  +  F 
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a)  Rate:   The    component   of   ground-water    flow    parallel   to   the 

river  was  calculated  from  the  Darcy  equation  using  an 
estimated  transmissivity  and  gradient.  Transmissiviiy  was 
estimated  to  be  about  5,000  feet  squared  per  day  (ft  /day); 
this  is  equivalent  to  an  average  saturated  thickness  of  about 
30  feet,  and  an  average  hydraulic  conductivity  of  about  170 
feet  per  day  (ft/day).  Gradient  was  estimated  to  be  that  of 
the  Tongue  River  Valley  as  it  crosses  the  petition  area 
(.00128  ft/ft).  Valley  width  used  in  the  calculation  was 
3,500  feet. 

b)  Quality:    For    the    petition    area,    23    SC    values   and    21    SAR 

values  for  wells  completed  in  alluvium  along  the  Tongue 
River  were  found  in  reports  by  Montco  (1981,  table  Bel  1-1), 
Woessner  and  others  (1980,  p.  178),  and  Hopkins  (1973),  and 
in  Montana  Bureau  of  Mines  and  Geology  files.  All  of  them 
represent  ground  water  south  of  Ashland;  there  are  no  data 
on  alluvial  water  quality  in  the  downstream  third  of  the 
petition  area.  In  the  upstream  two-thirds,  the  quality  of 
water  in  the  alluvium  is  diverse;  SC  values  range  between 
about  900  micromhos  per  centimeter  Oumhos/cm)  and  about 
2,900  j-imhos/cm,  and  SAR  values  range  between  1  and  50. 
Mean  SC  is  1 ,490  umhos/cm;  the  median  is  1,360.  Mean 
SAR  is  5.4;  the  median  value  is  2.6.  No  trend  of  increase  or 
decrease  of  either  paramenter  in  the  downstream  direction 
is  discernible,  and  the  assumption  is  therefore  made  that 
there  is  no  change  with  distance  during  pre-mining  condi- 
tions. No  input  of  actual  alluvial-water  quality  is  needed  in 
the  equation;   only  additions  of  SC  are  calculated. 

2.  Recharge  from  surface: 

a)  Rate:    This  parameter  includes  direct  infiltration  from  rainfall 

and  snowmelt,  infiltration  of  runoff  encountering  the  allu- 
vium from  tributaries  and  valley  walls,  and  any  other  waters 
not  specified  in  the  equation.  Rate  of  input  is  .25  feet  per 
year  (ft/yr)  rounded  from  values  measured  by  Woessner  and 
others  (1980,  p.  122).  Alluvium  in  the  petition  area  under- 
lies a  surface  of  about  930  million  square  feet  (44.5  miles 
long  and  .75  miles  wide),  and  the  implied  recharge  on  a  daily 
basis  is  about  637,300  cubic  feet  per  day  (ft  /day). 

b)  Quality:    Recharge  from  surface  can  be  expected  to  be  highly 

dilute.  The  SC  is  an  unknown,  but  is  assumed  not  to  change 
after  mining. 

3.  Inflow  from  coal,  overburden,  and  spoils: 

a)  Rate:  Woessner  and  others  (1980,  p.  225)jjsed  an  inflow  rate 
of  6,350  cubic  feet  per  day  per  mile  (ft  /day/mi)  parallel  to 
the  valley  in  their  Logging  Creek  model.  For  the  Montco 
area  (permit  application,  1981),  average  gradient  toward  the 
river  is  about  40  feet  per  mile  (map  V-2-2);  from  their 
aquifer-test  data  (table  Bb-6),  an  average  cumulative  trans- 


11-27 


missivity  of  the,  McKelvey,  Nance,  and  Knobloch  coal  beds 
of  about  110  ft  /day  appears  reasonable.  The  implied  rate 
of  ground-water  flow  in  them  is  4,400  ft  /day/mi.  For  input 
to  the  flow  equation,  a  value  of  5,000  ft  /day/mi  is  used 
along  each  side  of  the  valley  within  the  petition  area  (44.5 
miles),  implying  a  total  input  from  the  coal  beds  and 
interburden  of  445,000  ft  /day.  Postmining  flow  through 
spoils  is  assumed  to  be  the  same. 

b)  Quality:  Specific  conductance  and  SAR  values  for  ground 
waters  in  coal-bed  and  interburden  aquifers  were  averaged 
from  8  analyses  published  by  Woessner  and  other  (1980,  p. 
434-526)  and  17  analyses  listed  by  Montco  (table  Bel  1-1). 
Average  specific  conductance  was  3,300  jamhos/cm;  average 
SAR  was  36.5.  Hypothetical  spoils-water  inputs  to  the 
balance  were  developed  for  separate  parts  of  the  area.  SC 
and  SAR  values  are  mentioned  in  the  discussion  of  each 
subarea. 

4.   Outflow  from  alluvium: 

a)  Rate:   This  is  the  quantity  of  water  discharging  from  alluvium 

in  the  petition  area.  Most  of  it  discharges  to  the  river; 
some  is  lost  to  evapotranspiration,  and  some  flows  north- 
ward across  the  area's  northern  boundary.  The  quantity  of 
flow  is  equal  to  the  surn  of  flows  entering  the  system,  and  is 
therefore  1,102,300  ft  /day. 

b)  Quality:    The   assumption    is    made   that   there   is   no   trend   of 

changing  quality  with  distance  downstream  in  the  premining 
system.  Postmining  changes  of  SC  over  downstream  incre- 
ments are  calculated  with  the  balance  equation. 

Sector  I 

"Sector  1  (fig.  II— 3)  is  the  part  of  the  petition  area  upstream  from  Cook 
Creek.  In  this  sector,  hypothetical  mining  along  both  sides  of  the  valley 
is  addressed;  valley  length  is  about  10  miles.  Quality  of  postmining 
ground  water  that  would  enter  the  alluvium  from  the  west  side  of  the 
valley  was  estimated  from  overburden  saturated-paste-extract  analyses 
done  by  the  U.S.  Bureau  of  Land  Management  and  Bureau  of 
Reclamation  for  an  EMRIA  study  of  the  Prairie  Dog  Creek  area. 
Analyses  of  cores  from  eight  holes  were  used;  the  top  50  feet  of 
overburden  at  each  hole  was  considered  to  be  the  material  that 
eventually  would  be  at  the  bottom  of  hypothetical  mine  pits,  and  would 
therefore  be  the  controlling  factor  of  postmining  water  quality. 
Average  specific  conductance  of  the  top  50  feet  of  materials  in  the  8 
cores  is  5,530  nmhos/cm;  SAR  calculated  from  the  average  sodium, 
calcium,  and  magnesium  concentrations  is  6.6.  Quality  of  postmining 
ground  water  that  would  enter  the  alluvium  from  the  east  side  of  the 
valley  was  estimated  using  the  same  technique  but  with  data  from  cores 
from  five  holes  drilled  by  DSL/OSM  for  the  petition  evaluation. 
Average  specific  conductance  was  6,410  u.mhos/cm;  calculated  average 
SAR  was  11.6. 
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"Postmining  ground  water  flowing  through  the  spoils  would  have  a 
specific  conductance  equal  to  the  premining  specific  conductance  plus 
that  contributed  by  the  spoils.  Inputs  to  the  mass-balance  equation  are 
5,530  ximhos/cm  and  6,410  umhos/cm,  representing  an  increased  salt 
concentration  due  to  hypothetical  mining  on  the  west  and  east  sides  of 
the  valley,  respectively. 

Sector  II 

"This  part  of  the  petition  area  lies  east  of  the  Tongue  River  and  is  the 
same  area  covered  by  the  proposed  Montco  mine.  It  was  selected  as  a 
subarea  because  of  the  high  density  of  data  available.  Valley  reach  is 
about  13  miles.  Mining  only  the  east  side  of  the  valley  is  addressed. 
Quality  of  hypothetical  spoils  water  was  estimated  by  the  same 
methods  used  for  other  sectors.  Analyses  from  the  uppermost  50  feet 
of  69  cores  (Montco,  1981,  v.  23)  show  an  average  specific  conductance 
of  4,730  umhos/cm;  calculated  average  SAR  is  14.3. 

Sector  III 

"This  reach  of  the  valley  begins  at  the  mouth  of  King  Creek  and  extends 
about  IIK2  miles  downstream  to  the  mouth  of  Reservation  Creek,  close 
to  the  northern  boundary  of  the  Northern  Cheyenne  Indian  Reservation. 
Mining  along  the  east  side  of  the  valley  is  addressed.  Quality  of 
hypothetical  spoils  water  was  calculated  from  analyses  of  cores  from 
seven  holes  drilled  by  DSL/OSM  for  the  petition  evaluation.  Average 
specific  conductance  was  1,820  umhos/cm;  calculated  average  SAR 
was  6.3. 

Sector  IV 

"This  is  the  downstreammost  reach  of  the  petition  area,  and  extends 
northward  from  the  reservation  boundary  about  9  miles  to  the  northern 
petition  area  boundary  near  Brandenberg.  There  are  no  known  recover- 
able coal  reserves  west  of  the  Tongue  River  (fig.  Ill—  1 ,  draft  document), 
so  mining  only  along  the  east  side  of  the  valley  is  addressed.  Quality  of 
hypothetical  spoils  water  was  calculated  from  analyses  of  cores  from 
seven  holes  drilled  by  DSL/OSM  for  the  petition  evaluation.  Average 
specific  conductance  was  2,560  jumhos/cm;  calculated  average  SAR 
was  3.5. 

Results 

1.    Changes  in  specific  conductance  (ASC): 

The  mass-balance  equation  was  applied  in  two  ways.  The  pre- 
mining system  shows  no  cumulative  effect  of  downstream 
inflow  from  bedrock  aquifers,  so  the  analysis  was  first 
performed  to  simulate  no  cumulative  effects  of  inflow  from 
mined  lands.  This  was  done  by  eliminating  downstream  flow 
components  in  the  alluvium.  The  implied  changes  in  SC 
values  over  existing  ones  are  listed  below: 
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Sector  I  2,440  umhos/cm  (increase) 

Sector  II  960  umnos/cm  (increase) 

Sector  III  370  umhos/cm  (increase) 

Sector  IV  520  jumhos/cm  (increase) 

The  second  analysis  acknowledged  the  possibility  of  cumula- 
tive downstream  effects.  The  equation  was  solved  for 
1-mile  increments  down  the  Tongue  River  Valley.  For  each 
successive  increment,  SC  changes  from  preceding  incre- 
ments were  input  at  the  assumed  down-river  flow  rate  in  the 
alluvium  (20,000  ft  /day).    Results  are  plotted  on  figure  II- 3. 

2.    Sodium  adsorption  ratio  (SAR): 

SAR  values  are  ratios,  and  therefore  cannot  be  averaged  and  then 
balanced.  Some  indication,  however,  of  the  changes  in  SAR 
in  the  alluvial  water  can  be  obtained  by  comparing  relative 
values.  Most  SAR  values  in  the  alluvium  are  less  than  5. 
SAR  values  in  other  ground  waters  currently  discharging  to 
the  alluvium  are  much  higher;  an  estimated  average  is  about 
36.  The  spoils  waters  will  contain  increased  percentages  of 
calcium  and  magnesium  relative  to  sodium,  and  will  have 
SAR  values  generally  less  than  20.  The  resulting  combining 
of  the  three  types  of  water  should  not  substantially  increase 
the  SAR  values  to  more  than  about  10  in  most  alluvial 
waters. 

Discussion 

"Validity  of  the  analysis  must  be  considered  in  light  of  the  highly 
simplistic  equation  used,  and  its  sensitivity  to  the  input  factors.  The 
equation  assumes  uniformity  over  the  entire  area,  which  is  certainly  not 
the  case.  In  reality,  there  probably  are  conditions  in  places  along  the 
valley  that  might  cause  higher  postmining  SC  values  than  those 
calculated,  and  conditions  in  other  places  that  would  allow  no  change  in 
alluvial-water  quality. 

"An  inherent  assumption  here  is  that  complete  mixing  of  ground  water 
will  occur  in  the  alluvium.  This  will  not  happen  because  of  the  laminar 
character  of  ground-water  flow;  rather,  plumes  of  waters  of  different 
qualities  exist  there  now,  and  their  qualities  and  distribution  will  be 
altered  by  mining.  Increases  in  specific  conductance  will  likely  be 
greatest  in  the  deepest  ground  waters  in  the  alluvium;  closer  to  the 
water  table,  water-quality  changes  will  be  subdued  by  recharge  from 
the  land  surface. 

"Input  parameters  have  various  effects  on  the  calculations.  The  rate  of 
flow  in  alluvium  parallel  to  the  river  (estimated  20,000  ft  /day)  is  not  a 
factor  in  the  analysis  where  no  postmining  change  in  SC  with  down- 
stream distance  is  assumed.  Where  progressive  downstream  change  is 
assumed,  different  flow  rates  will  give  different  rates  of  SC  change, 
but  the  ultimate  increases  will  be  similar. 


11-31 


"Flow  rates  from  coal  and  overburden  aquifers  (and  subsequently  from 
hypothetical  mine  spoils)  significantly  affect  the  results.  For  example, 
doubling  them  increases  the  calculated  SC  changes  by  about  one-third. 
In  reality,  flow, rates  are  probably  substantially  higher  than  the  esti- 
mated 5,000  ft  /day/side/mi  in  some  places,  and  substantially  less  in 
others. 

"Hypothetical  spoils  water  quality  is  a  very  significant  input  to  the 
calculations;  predicted  changes  of  SC  in  alluvial  waters  vary  directly 
with  the  spoils-water  SC.  Those  used  in  the  analysis  appear  reasonably 
representative  for  an  overview  of  the  area,  but  the  diversity  of  values 
strongly  illustrates  the  areal  variability  of  soluble  salts.  Heavily 
weighting  the  results  toward  higher  SC  values  is  the  presumption  that 
the  upper  50  feet  of  overburden  would  become  the  saturated  portion  of 
future  spoils.  In  most  core  analyses  examined,  the  uppermost  materials 
contained  far  more  soluble  salts  than  did  lower  materials. 

"Recharge  to  the  alluvium  from  surface  and  other  unspecified  sources, 
estimated  0.25  ft/yr  or  14,500  ft  /day/mi,  could  easily  be  double  that; 
predicted  SC  increases  in  alluvial  water  would  then  average  about  two- 
thirds  of  those  calculated. 

"Acknowledging  the  frailties  of  the  mass-balance  approach  and  its 
sensitivities  to  various  inputs,  the  calculated  changes  in  water  quality 
should  be  treated  only  as  a  generality.  Application  to  real  proposed 
mines  without  highly  specific  data  would  more  than  likely  give  strongly 
misleading  results." 
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CHAPTER  ID 


SUMMARY  OF  PUBLIC  HEARING  TESTIMONY,  OF  INTERVENTIONS, 
AND  OF  RESPONSES  TO  BOTH 


A.    INTRODUCTION 

This  chapter  summarizes  the  comments  from  the  interventions  and  from  the 
public  hearings  held  in  Ashland,  Montana,  on  October  21  and  22,  1981.  All  oral 
comments  have  been  considered;  however,  the  concerns  which  duplicate  those  in 
the  written  comments  are  not  repeated  in  this  chapter. 

Complete  transcripts  of  the  public  hearings,  and  copies  of  the  interventions, 
are  on  file  at  the  Department  of  State  Lands  offices,  at  1625  Eleventh  Avenue, 
Helena,  Montana,  and  1245  N.  29th  Street,  Billings,  Montana,  as  well  as  at  the 
Office  of  Surface  Mining,  Brooks  Towers,  1020  Fifteenth  Street,  Denver,  Colorado. 
These  are  available  for  review  during  regular  office  hours. 


B.   ORAL  TESTIMONY 

In  accordance  with  Section  82-4-228  of  the  Montana  Strip  and  Underground 
Mine  Reclamation  Act  (SUMRA)  and  with  Section  552  of  the  Federal  Surface 
Mining  Control  and  Reclamation  Act  (SMCRA),  hearings  on  the  Tongue  River 
petition  were  held  in  Ashland,  Montana,  on  October  21  and  22,  1981,  to  solicit  input 
from  the  public  into  the  designation  process. 

Testimony  was  heard  from  companies,  organizations,  and  private  individuals, 
most  of  whom  also  submitted  letters  of  comment.  These  letters  are  reproduced  in 
chapter  IV,  along  with  the  Montana  Department  of  State  Lands  (DSL)  and  Office  of 
Surface  Mining  (OSM)  responses  to  them. 

The  testimony  from  the  public  hearings  is  summarized  below.  For  purposes 
of  analysis,  testimony  has  been  divided  according  to  subject  matter,  and  designated 
as  "comment."  Comments  are  numbered  sequentially  (though  not  necessarily  in  the 
order  of  their  presentation  at  the  hearing),  and  each  is  accompanied  by  a  response. 

Comment  1:  The  petition  was  submitted  in  order  to  force  a  look  at 
cumulative  impacts  of  coal  mining  and  to  protect  property  rights.  The  agencies,  in 
permitting  one  mine  at  a  time,  do  not  consider  cumulative  impacts. 

Response  1:  A  permit  application  for  any  new  coal  mine  along  the  Tongue 
River  would  probably  constitute  a  major  governmental  action  significantly  affec- 
ting the  quality  of  the  human  environment.  Therefore,  in  accordance  with  both  the 
Montana  and  the  National  environmental  policy  acts,  an  environmental  impact 
statement  (EIS)  would  probably  have  to  be  prepared  prior  to  making  a  decision. 
Such  an  EIS  would  be  required,  by  law,  to  analyze  the  cumulative  impacts  of  the 
proposed  mine. 

With  regard  to  cumulative  hydrologic  impacts,  SUMRA,  Section  82-4- 
222(1  )(1)  and  SMCRA,  Section  507(b),  require  a  permit  application  to  contain  "  .  .  .a 
determination  of  the  probable  hydrologic  consequences  of  coal  mining  and  reclama- 
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tion  operations,  both  on  and  off  the  minesite,  with  respect  to  the  hydrologic 
regime,  quantity  and  quality  of  water  in  surface-  and  ground-water  systems 
including  the  dissolved  and  suspended  solids  under  seasonal  flow  conditions  and  the 
collection  of  sufficient  data  for  the  minesite  and  surrounding  areas  so  that  an 
assessment  can  be  made  by  the  regulatory  authority  of  the  probable  cumulative 
impacts  of  all  anticipated  mining  in  the  area  upon  the  hydrology  of  the  area  and 
particularly  upon  water  availability:  Provided,  however,  That  this  determination 
shall  not  be  required  until  such  time  as  hydrologic  information  on  the  general  area 
prior  to  mining  is  made  available  from  an  appropriate  Federal  or  State  agency: 
Provided  further,  That  the  permit  shall  not  be  approved  until  such  information  is 
available  and  is  incorporated  into  the  application  *  *  *."  Thus,  in  accordance  with 
State  and  Federal  statutes,  rules,  and  regulations,  cumulative  hydrologic  impacts 
also  must  be  assessed.  The  agencies  acknowledge,  however,  that  more  long-term 
data  are  needed  to  improve  any  such  analysis. 

DSL  and  OSM  believe  that  the  most  appropriate  time  to  assess  the  cumula- 
tive impacts  of  mining  in  an  area  is  before  mining  occurs.  This  makes  it  possible  to 
better  protect  resources  from  adverse  impacts  before  they  occur;  coal  companies 
are  likewise  spared  the  need  to  spend  considerable  time  and  money  developing  mine 
plans  that  can't  be  approved.  Of  course,  it  is  even  more  appropriate  to  assess  these 
impacts  before  State  and  Federal  coal  have  been  leased  in  the  area  in  question. 
However,  DSL  and  OSM  must  also  acknowledge  that  monetary  and,  occasionally, 
time  constraints  make  it  impossible  to  collect  adequate  data  for  cumulative  impact 
assessment  before  the  leasing  or  mine  application  development  stages  and  thus 
must  make  this  assessment  during  permit  review. 

Comment  2:  Many  witnesses  were  concerned  about  salinity  levels  in  irriga- 
tion water  during  periods  of  low  flow,  during  which  most  ranchers  must  continue  to 
irrigate  their  crops.  There  would  be  a  ^0-percent  reduction  in  the  irrigation  season 
if  the  waters  were  too  poor  in  quality  to  use  during  August  and  September. 

Response  2:  Chapter  II  updates  and  improves  the  analysis  presented  in  the 
draft  document,  and  evaluates  the  effect  of  postmining  water  on  irrigated  soils. 
Such  effects  are  highly  variable  based  on  the  methods  of  irrigation,  crops  being 
produced,  and  soil  types  being  irrigated. 

Comment  3:  Agriculture  has  long-term  importance  to  the  economy  of  the 
Tongue  River  valley.  The  cumulative  expenditure  on  agriculture,  both  from  the 
generations  of  families  and  from  the  total  number  of  ranches,  has  been  very  high, 
even  though  a  single  ranch,  as  compared  to  a  mine  or  railroad,  may  seem 
insignificant.  Declaring  the  area  unsuitable  for  mining  would  protect  agriculture. 
Not  declaring  the  area  unsuitable  would  result  in  cumulative  impacts  that  would 
decrease  agricultural  productivity  and  threaten  the  Tongue  River  as  a  source  of 
irrigation  water.  New  methods  of  irrigation  have  increased  both  the  number  of 
acres  now  in  production  and  the  productivity  per  acre.  The  valley  has  the  potential 
to  produce  more  than  just  the  present  livestock  and  grains;  this  potential  would  be 
threatened  by  the  cumulative  impacts  of  mining.  Some  50  percent  of  the  area's 
income  derives  from  5  to  7  percent  of  the  Tongue  River  valley. 

Response  3:  To  the  extent  that  agricultural  productivity  in  this  part  of  the 
State  depends  upon  the  use  of,  or  need  for,  irrigation  water  of  suitable  quality,  DSL 
and  OSM  agree  that  ranches  along  the  Tongue  River  are  among  the  most  productive 
in  Rosebud  and  Powder  River  Counties  and  that  excess  salinity,  regardless  of  the 
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source,  would  be  detrimental  to  these  operations.     Chapter  II  describes  potential 
effects  on  agriculture. 

Comment  4:  Agriculture  is  a  more  beneficial  use  of  the  land  than  coal 
mining. 

Response  4:  The  agencies  acknowledge  that  this  is  one  criterion  for  desig- 
nating an  area  unsuitable.  The  petitioners  did  not  advance  this  criterion  as  a 
reason  for  designating  the  area  unsuitable.  However,  if  the  determination  of 
substantial  loss  of  water  supply  or  food  or  fiber  products  is  made,  then  this 
allegation  could  be  considered  in  the  decisionmakers'  discretionary  decision. 

Comment  5:  Mining  would  be  a  short-term  source  of  financial  gain,  but  it 
would  cause  a  long-term  decrease  in  the  area's  economy  by  decreasing  agricultural 
productivity.  The  coal  would  not  be  marketable:  the  present  poor  coal  market 
cannot  absorb  all  the  coal  that  could  now  be  mined  in  the  Powder  River  Basin. 

Response  5:   Please  see  chapters  I  and  II. 

Comment  6:  Is  reclamation  economically  feasible,  considering  poor  coal 
quality,  poor  transportation  networks,  and  such  other  factors  as  overburden  ratios 
and  sulfur  content? 

Response  6:  Coal  quality  and  mining  factors  are  specifically  analyzed  in 
chapter  I  and  in  response  59  to  the  Northern  Plains  Resource  Council  letter. 

Comment  7:  The  draft  analysis  neglected  the  effects  of  withdrawing  munici- 
pal and  industrial  water  and  of  mining  upstream.  The  area  should  not  suffer  the 
same  adverse  hydrologic  impacts  as  the  Colstrip  area  appears  to  be  suffering. 

Response  7:  Chapter  II  refines  and  supplements  the  hydrologic  analysis 
presented  in  the  draft  document;  it  also  analyzes  the  effects  of  municipal  and 
industrial  withdrawals  and  of  additional  mines  upstream  from  the  petition  area. 
This  analysis  refines  the  assessment  of  projected  water  quality,  notably  the  impact 
of  postmining  water  quality  on  agriculture. 

Comment  8:  There  is  a  market  for  petition  area  coal.  Petition  area  soils  are 
suitable  for  reclamation.  No  evidence  supports  the  petitioners'  allegations  of 
unacceptable  postmining  water  quality. 

Response  8:   Please  see  chapter  I  and  II. 

Comment  9:  The  cumulative  impacts  would  be  substantially  less  than  the 
worst-case  scenario.  Data  are  inadequate,  given  the  significance  of  the  decision  to 
be  made. 

Response  9:    The  actual  impacts  probably  would  be  less  than  worst-case. 

Comment  10:  Other  witnesses  objected  to  the  entire  unsuitability  process 
and  the  money  expended  on  it.  Even  after  a  decision  on  the  petition  was  made, 
petitions  containing  new  and  different  allegations  might  be  submitted  by  those 
concerned  with  the  impacts  of  mining. 
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Response  10:  As  the  unsuitability  process  is  required  by  law,  neither  agency 
has  any  choice  but  to  implement  it.  Additional  petitions  may  indeed  be  submitted 
under  existing  laws  and  regulations.    Please  see  page  1-2. 

Comment  11:  Considerable  testimony  was  given  relative  to  property  rights. 
Those  supporting  the  petition  felt  their  rights  would  be  affected  from  the  impacts 
of  mining,  whereas  those  not  supporting  the  petition  felt  their  rights  would  be 
affected  by  not  mining. 

Response  11:  DSL  and  OSM  have  no  authority  to  determine  the  constitu- 
tionality of  the  laws  and  thus  cannot  respond  to  questions  of  property  rights.  Such 
a  determination  falls  within  the  jurisdiction  of  the  courts.  DSL  and  OSM  must 
administer  those  laws  passed  by  their  respective  legislative  bodies. 

Comment  12:  Does  the  petition  process  seek  to  designate  the  cumulative 
impacts  or  the  land  itself  as  unsuitable? 

Response  12:  The  petition  process  may  designate  lands  in  the  petition  area  as 
unsuitable  for  mining.  The  cumulative  impacts  of  projected  mining  would  be  the 
basis  for  making  such  a  decision. 

Specific  technical  statements  have  been  divided  for  analysis  into  two 
sections— soils  and  hydrology— and  are  presented  below. 


1.  Soils 

Comment  13:  Insofar  as  possible,  the  designation  decision  must  identify 
those  places  where  special  handling  and  reclamation  technologies  would  have  to  be 
used. 

Response  13:  Currently,  DSL/OSM  do  not  have  the  detailed,  site-specific 
overburden  and  soil  information  within  the  petition  area  (except  for  Montco's  King 
Creek  site)  to  determine  where  special  handling  or  reclamation  techniques  might 
be  necessary.  Current  data  do  suggest  that  the  part  of  the  petition  area  south  of 
Ashland  generally  has  less  high-quality  overburden  than  the  part  north  of  Ashland 
and  would  thus  be  more  likely  to  need  special  handling  techniques.  However,  the 
need  for  special  handling  would  be  evaluated  on  a  site-specific  basis,  using 
equivalent  reclamation  criteria  regardless  of  where  in  the  petition  area  specific 
mine  plans  might  be  proposed.  DSL  has  received  a  permit  application  from  Montco 
for  mining  in  the  King  Creek  area  south  of  Ashland.  This  application  contains 
detailed  overburden  and  related  mining  plan  information.  As  a  part  of  its 
responsibility,  DSL  is  presently  evaluating  whether  special  handling  is  needed  in  the 
King  Creek  area.  Likewise,  for  other  parts  of  the  petition  area,  upon  receipt  of  a 
permit  application  containing  more  detailed  site-specific  information,  it  is  possible 
DSL  would  determine  that,  for  one  reason  or  another,  a  particular  area  could  not 
be  mined  or  successfully  reclaimed. 

Comment  Hn  Some  23  percent  of  the  petition  area  is  overlain  with  shallow 
(6  inches  or  less)  soils  which  would  require  "special,  complicated,  time-consuming, 
and  expensive  mining  procedures." 

Response  14:  Further  evaluation  of  the  shallow  soils  is  presented  in  chapter 
II  of  this  volume.    Also,  please  refer  to  the  third  full  paragraph  on  page  IV-33  of 
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the  draft  document  and  to  the  revision  of  page  IV-33  in  chapter  II,  which  discusses 
the  prerogative  of  a  company  to  propose  the  use  of  suitable  overburden  in  place  of, 
or  along  with,  surface  soil.  Because  suitable  overburden  materials  exist  in  the 
petition  area,  this  is  a  possible  option.  However,  this  is  not  to  say  that  a  company 
would  propose  to  use  such  overburden  or  that  DSL/OSM  would  approve  such  a  plan 
should  a  company  propose  it.  This  possible  alternative  would  depend  entirely  on 
the  site-specific  mining  and  reclamation  plan  proposed  and  its  compliance  with  the 
Montana  act  and  rules. 

DSL/OSM,  in  responding  to  the  petition  allegations  regarding  shallow  soils, 
deal  (in  chapter  II  of  the  draft  document)  with  the  question  of  the  minimum  depth 
of  soil  that  could  be  salvaged.  Mr.  Opper's  affidavit  contended  that  soils  less  than 
18  inches  in  depth  were  probably  too  shallow  for  use  in  reclamation.  In  effect, 
what  he  said  was  that  such  soils  could  not  be  salvaged  and,  thus,  could  not  be 
considered  in  evaluating  the  quantity  of  suitable  surface  soils  that  would  be 
available  for  reclamation  purposes.  Our  response  to  this  allegation  is  that  there  is 
considerably  greater  acreage  containing  salvageable  surface  soil  material  than  Mr. 
Opper  asserted.  (Please  refer  to  the  first  complete  paragraph  on  page  IV-33  of  the 
draft  document.) 

The  question  of  whether  6  inches  of  soil  is  adequate  for  revegetation  as 
raised  at  the  hearing  is  an  entirely  different  question,  because  neither  the  petition 
nor  the  draft  document  stated  that  only  6  inches  of  soil  were  available  for 
reclamation  within  the  petition  area.  The  draft  document  said  that  soils  as  thin  as 
6  inches  could  be  salvaged.  Thus,  all  suitable  soils  and  overburden  should  be 
salvaged  to  contribute  to  the  total  pool  of  useful  soil  or  other  suitable  materials 
available  for  reclamation. 

Comment  15:  The  draft  document  discussed  recoverability  instead  of  re- 
claimability. 

Response  15:  The  question  of  reclaimability  involves  the  question  of  recover- 
ability, for  if  sufficient  soil  materials  can  or  cannot  be  recovered,  then  that  fact 
relates  directly  to  the  question  of  reclaimability. 

Comment  16:  Although  reclamation  as  discussed  in  the  draft  document 
appears  promising,  the  long-term  trend  is  unknown. 

Response  16:  DSL/OSM  certainly  concur  that  the  long-term  trends  of  recla- 
mation in  relation  to  revegetation,  subsidence,  and  landscape  stability  have  not 
been  documented.  Monitoring  at  existing  mines  in  the  State  is  now  documenting 
changes  that  take  place  over  a  period  of  time  after  mining.  The  monitoring 
includes  such  things  as  the  periodic  examination  of  vegetation,  subsidence  activity, 
and  potential  soil  salt  and  sodium  movements  (as  discussed  on  pages  IV-35  and  IV- 
36  of  the  draft  document). 

Comment  17:  The  reclamation  and  soils  analyses  in  the  draft  document  are 
confusing. 

Response  17:  The  main  body  of  the  draft  document  dealing  with  the 
feasibility  of  reclamation  and  soil/overburden  quality  did  not  specifically  state  that 
reclamation  success  was  certain  for  the  petition  area.  It  did  say  that  sufficient 
evidence  was  not  available  to  conclude  that  revegetation  was  unfeasible.     Please 
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refer  to  the  revision  of  pages  IV-26  and  IV-27  of  the  draft  document,  presented  in 
chapter  II  of  this  document. 

Comment  18:  Why  was  the  Bureau  of  Land  Management's  (BLM's)  report  was 
reprinted  in  appendix  C  of  the  draft  document?  Uhy  did  the  draft  document 
sometimes  disagree  with  the  BLM  report? 

Response  18:  DSL/OSM  included  this  report  because  it  was  the  BLM's  official 
response  to  the  Tongue  River  petition;  it  was  not  specifically  utilized  in  the  main 
body  of  the  draft  document  dealing  with  soils  and  reclamation.  Nor  was  the  draft 
document  analysis  intended  to  agree  or  disagree  with  the  BLM  analysis  or  policy 
recommendations.  There  are  differences  between  the  analyses,  and  it  was  not  our 
intent  to  reconcile  these  differences.  The  draft  analysis  is  based  on  the  best 
information  available,  and  the  BLM  letter  was  reproduced  so  the  public  could  have 
access  to  it. 

Technical  testimony  submitted  by  Richard  Opper  supplemented  his  written 
comments.  Thus,  his  testimony  is  reproduced  to  a  greater  degree  than  is  any  other 
testimony.    Mr.  Opper's  comments  are  summarized  as  follows: 

Comment  19:  Shallow  soils,  18  inches  or  less,  dominate  59  percent  of  the 
area  investigated  and  are  an  obvious  obstacle  to  reclamation.  Instead  of 
acknowledging  this,  the  agencies  offered  mitigations  such  as  the  use  of  rocky  soils. 

Response  19:  We  acknowledge  that  soils  18  inches  deep  (20  inches  in  the 
draft  document)  dominate  59  percent  of  the  petition  area.  No  documentation  or 
arguments  have  been  advanced  that  such  soils  would  impede  reclamation.  A  soil 
depth  of  18  inches  has  no  particular  significance  from  the  standpoint  of  reclama- 
tion.  Soils  as  thin  as  6  inches  could  be  salvaged. 

The  draft  document  discussed  the  possible  use  of  rocky  soils  in  connection 
with  salt  and  sodium  problems  (pages  IV-24  and  IV-26  of  the  draft  document).  It 
did  not  advocate  the  use  of  rocky  soils  to  mitigate  reclamation  problems  due  to 
shallow  soils. 

Rocky  soils  might,  however,  be  appropriate  for  some  reclamation.  The 
Montana  act  requires  in  part  that  an  operator  "prepare  the  soil  and  plant  such 
legumes,  grasses,  shrubs,  and  trees  as  are  necessary  to  establish  on  the  regraded 
areas  and  all  other  lands  affected,  a  diverse,  effective,  and  permanent  vegetative 
cover  capable  of.  .  .feeding  and  withstanding  grazing  pressure  from  a  quantity  and 
mixture  of  wildlife  and  livestock  at  least  comparable  to  that  which  the  land  could 
have  sustained  prior  to  the  operation  *  *  *."  DSL  has  interpreted  this  to  mean 
that  such  species  as  ponderosa  pine  and  skunkbush  sumac  are  locally  important 
components  of  the  vegetative  community  that  must  be  reestablished  if  disturbed  by 
mining.  In  natural  landscapes  these  species  typically  occur  on  rocky  or  sandy  soils. 
Accordingly,  such  substrates  would  probably  have  to  be  used  to  reestablish 
reproducing  stands  of  these  species.  Such  materials  have  been  salvaged  for  this 
very  purpose  on  two  existing  mines  in  the  State.  Because  of  extensive  stands  of 
ponderosa  pine  in  the  petition  area,  it  can  be  expected  that  similar  salvage  of 
rocky  soils  would  be  required  of  future  coal  mining  applicants. 

Comment  20:  There  is  a  danger  in  using  spoil  material  to  construct  surface 
and  subsurface  plant  media:  a  surface  reclamation  problem  is  commonly  traded  for 
a  subsurface  problem. 
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Response  20:  The  possibility  of  using  suitable  overburden  along  with  or  in 
place  of  topsoil  cannot  be  ruled  out  because  Montana's  rules  (ARM  26.4.703) 
provide  for  this  alternative.  However,  it  does  not  follow  that  a  proposal  by  a 
company  to  use  such  material  will  be  approved.  We  would,  of  course,  look  at  the 
use  of  such  material  in  relation  to  an  overall  reclamation  plan.  We  would  evaluate 
the  effects  on  ground  water  and  other  resources  of  the  area  to  be  affected  by 
utilizing  suitable  overburden  material  for  surface  reclamation. 

Comment  21:  Long-term  ground-water  quality  and  the  stability  of  the  post- 
mining  landscape  are  important  concerns.  If  2  to  3  meters  of  suitable  spoil 
materials  must  be  salvaged  to  construct  suitable  surface  environment,  there  will  be 
major  problems  supplying  adequate  material  to  buffer  the  aquifer  as  well. 

Response  21:  DSL/OSM  certainly  agree  that  long-term  ground-water  quality 
and  the  stability  of  the  postmining  landscape  are  reclamation  concerns.  The  draft 
document  did  not  consider  whether  the  petition  area  has  enough  suitable  spoil  both 
to  reclaim  the  surface  environment  and  to  adequately  buffer  aquifers,  because  this 
was  not  an  allegation. 

The  difficulty  of  reestablishing  both  the  surface  and  the  aquifers  would 
depend  not  only  on  the  quantity  and  quality  of  soil  and  overburden  at  each  minesite 
but  also  on  the  ground-water  regime.  Reclamation  design  for  both  the  land  surface 
and  the  aquifers  at  each  minesite  will  have  to  consider  the  specific  mine  plan  and 
the  detailed  information  on  soils  and  overburden  for  that  site. 

Comment  22a:  The  draft  document  relies  on  Montco  data  to  refute  the 
allegation  regarding  smectite  (montmorillonite)  clays  and  then  admits  the  same 
data  are  meaningless. 

Response  22a:  We  constructed  two  scenarios  from  Montco's  data  on  clay 
mineralogy  in  surface  soils  data  (as  cited  in  the  petition).  The  first  scenario 
showed  that  the  data  did  not  indicate  that  smectite  (montmorillonite)  clay 
dominated  the  samples  analyzed.  The  second  scenario  indicated  that  the  data 
themselves  were  somewhat  suspect  because  of  certain  analytical  shortcomings  that 
were  discussed  on  pages  IV-30  and  IV-31  of  the  draft  document.  The  data  cited  in 
the  petition  do  not  substantiate  the  allegation  that  smectite  (montmorillonite) 
dominated  the  samples  for  either  scenario. 

Comment  22b:  Mineralogy  of  soils  cannot  be  equated  with  mineralogy  of  the 
overburden;  thus,  the  document  should  not  use  overburden  mineralogy  to  disprove 
allegations  about  smectite  (montmorillonite)  in  the  soils. 

Response  22b:  What  DSL/OSM  attempted  to  do  with  the  Montco  overburden 
clay  mineralogy  data  was  to  point  out  some  additional  direct  information  that  had 
not  been  cited  in  the  petition.  All  information  regarding  smectite  (montmorillo- 
nite) clays  in  the  petition  area  was  presented,  regardless  of  whether  it  was  from 
surface  soil  or  from  overburden  samples.  If  the  expressed  interest  is  solely  in 
reference  to  surface  soils,  then  please  refer  to  the  conclusion  of  our  response  22a 
above. 

Comment  23:  DSL  and  OSM  must  reevaluate  the  Soil  Conservation  Service 
(SCS)  soil  survey  data,  as  the  Powder  River  County  Survey  shows  14  of  the  15  soils 
classed  by  clay  types  had  smectites  (montmorillonites). 
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Response  23:  In  reponse  to  this  comment,  we  have  summarized  the  acreage 
underlain  by  strippable  coal  reserves  (as  defined  in  the  draft  document)  that  were 
characterized  by  soils  dominated  by  smectite  (montmorillonite)  clay  minerals  as 
indicated  in  the  SCS  soils  surveys  for  both  Powder  River  and  Rosebud  Counties.  A 
total  of  49,777  acres  of  land  within  the  petition  area  is  underlain  by  strippable  coal 
reserves.  (Note:  The  methods  of  calculating  acres  of  recoverable  coal  for  the  soils 
and  for  the  hydrology  sections  varied  slightly,  resulting  in  a  389-acre  difference, 
which  is  not  a  significant  deviation.)  Of  this  total,  13,136  acres,  or  26  percent,  has 
smectite-  (montmorillonite-)  dominated  soils.  The  only  significance  to  this  figure 
would  be  in  relation  to  the  proportion  of  the  smectite  (montmorillonite)  soils  that 
have  very  high  total  clay  contents  and/or  are  sodium  affected;  we  do  not  have  such 
information.  The  other  pertinent  information  would  be  the  quantity  of  suitable  soil 
material  that  is  represented  by  the  other  74  percent  of  the  area  that  is  occupied  by 
soils  not  dominated  by  smectite  (montmorillonite)  clay  minerals.  This  kind  of 
information  would  best  be  supplied  by  much  more  intensive  characterization  on  a 
site-specific  basis. 

Comment  24:  EMRIA  studies  showed  60  percent  of  the  soils,  by  volume,  that 
were  tested  in  this  report  were  saline,  yet  54  percent  of  the  soils  were  classed  as 
well  suited  for  reclamation.  DSL/OSM  have  relied  on  these  conclusions  and  not  on 
the  data. 

Response  24:  Please  refer  to  the  revised  page  IV-26  of  the  draft  document, 
presented  in  chapter  II  of  this  document.  The  observation  implicit  in  the  discussion 
of  the  EMRIA  studies  on  Otter  Creek  was  that  the  data  showed  highly  variable 
quantities  of  suitable  surface  material  (from  0  to  60  inches).  Also,  some  sites 
appear  to  have  more  suitable  material  than  others.  Because  of  the  limited  acreage 
covered  by  the  EMRIA  data  (all  or  parts  of  eight  sections  of  land  in  the  whole 
Otter  Creek  drainage)  and  the  very  limited  data  on  at  least  three  of  the  sites 
(Newell/28,  Chromo/4,  and  SHY/6),  more  intensive  characterization  would  seem 
necessary.  Finally,  your  calculation  that  60  percent  of  the  soils  in  the  Otter  Creek 
East  study  area  have  electrical  conductivities  (EC's)  greater  than  4 
millimhos/centimeter  (mmhos/cm)  is  not  the  key  datum  in  our  estimation.  The 
most  important  information  is  how  much  suitable  soil  is  available  in  the  area  of 
concern.  DSL  and  OSM  issued  a  permit  to  Spring  Creek  Coal  Company  in  1979  to 
mine  an  area  dominated  by  soils  that  commonly  have  saline/sodic  conditions  at 
least  somewhere  in  the  profiles.  However,  the  quantity  of  suitable  material  (both 
soils  and  overburden)  available  for  reclamation  was  determined  to  be  adequate  in 
the  case  of  the  Spring  Creek  mine. 

Comment  25:  The  draft  document  should  have  discussed  the  BLM  tract 
profiles,  which  rated  26  to  43  percent  of  the  soils  in  the  petition  area  as  unsuitable 
for  plant  growth. 

Response  25:  In  preparaing  the  draft  document  we  reviewed  ail  the  BLM 
tract  profiles  which  you  listed,  as  well  as  those  for  Ashland  (Decker-Birney).  The 
evaluations  in  these  profiles  are  very  broad-based  and  apparently  did  not  consider 
the  EMRIA  studies  published  earlier  on  these  same  tracts  (those  studies  were  not 
cited  or  referenced  anywhere  in  relation  to  soils).  Also,  the  profiles  apparently  did 
not  evaluate  salts  or  sodium  levels  in  the  soils  (they  contained  almost  no  indication 
of  salts  or  sodium  as  hazards  for  soil  suitability  purposes).  Finally,  they  apparently 
did  not  evaluate  overburden  quality  in  these  tract  profiles.  Therefore,  we  did  not 
use  these  profiles  in  our  evaluations. 
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Comment  26:  The  draft  document  incorrectly  assumed  Dollhopf's  West 
Decker  study  to  be  applicable  to  the  entire  petition  area. 

Response  26:  We  regret  any  confusion  created  by  the  discussion  concerning 
Dollhopf's  study  at  West  Decker.  We  did  not  intend  to  suggest  that  this  study 
would  apply  to  the  whole  petition  area.  Our  intent  was  to  discuss  all  information 
available  to  us  that  we  felt  would  be  pertinent  to  the  issues  at  hand. 

Comment  27a:  DSL/OSM  drill  hole  data  show  that  50  percent  of  the 
overburden,  by  volume,  which  was  investigated  is  saline  and/or  sodic  with  high 
levels  of  exchangeable  sodium  being  the  bigger  problem. 

Response  27a:  Our  conclusion  concerning  the  DSL/OSM  overburden  data  is  on 
page  IV-27  of  the  draft  document  and  on  the  revised  page  IV-27  in  the  "Revisions 
to  Chapter  IV,  Soils,  of  the  Draft  Document"  section  of  chapter  II.  We  discussed 
these  data  along  with  other  relevant  data  on  the  basis  of  subareas  within  the 
petition  area. 

Comment  27b:  Conditions  are  ripe  for  sodium  migration  to  occur  on  a  large 
scale  in  the  petition  area.  Furthermore,  the  conclusion  that  adequate  volumes  of 
suitable  materials  are  available  needs  to  be  reevaluated  in  light  of  both  deep  burial 
requirements  to  mitigate  sodium  migration  and  the  need  to  buffer  the  aquifer  from 
saline  and/or  sodic  soils. 

Response  27b:  We  indicated  in  our  summary  on  overburden  suitability  on 
page  IV-27  of  the  draft  document  that  significant  volumes  of  suitable  overburden 
occur  within  the  petition  area.  The  overall  thickness  of  suitable  material  typically 
ranges  from  15  to  65  feet.  However,  data  on  some  holes  indicated  little  or  no 
suitable  material.  Data  on  other  holes  indicated  there  may  be  questions  of  the 
accessibility  of  the  suitable  material  for  actual  use  in  reclamation.  Evidence  at 
this  time  does  not  appear  to  support  the  contention  that  the  quantity  of  suitable 
material  identified  to  date  is  insufficient  for  mitigating  the  problem  of  sodium 
migration.  As  far  as  recreating  aquifers  is  concerned,  please  see  response  21 
above. 


2.   Hydrology 

Comment  28:  Postmining  crop  productivity  would  be  reduced.  Reclamation 
would  rely  on  irrigation. 

Response  28:  Ongoing  research  suggests  no  reason  to  believe  that  produc- 
tivity would  be  reduced.  We  do  not  have  any  direct  information  on  reclamation  of 
crops  in  Montana  because,  to  date,  no  reclamation  plans  at  existing  mines  have 
proposed  the  planting  of  crops.  Recent  reclamation  on  existing  coal  mines  in  the 
State  has,  by  and  large,  not  relied  on  supplemental  irrigation  water  for  reestablish- 
ing vegetation,  except  possibly  for  ponderosa  pine  and  such  warm-season  grasses  as 
blue  grama. 

In  drought  years,  the  revegetation  of  newly  seeded  areas  may  fail.  (This 
apparently  happened  on  areas  being  reclaimed  at  two  mines  in  Montana,  both  of 
which  required  reseeding.)  Fall  seeding  reduces  this  risk  by  allowing  young  plants 
to  use  the  spring  moisture,  whereas  seeding  in  the  late  spring  risks  dry  conditions 
for  the  rest  of  the  growing  season. 
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If,  for  a  site-specific  area,  supplemental  or  primary  irrigation  water  was 
necessary  to  make  a  proposed  reclamation  plan  viable  under  the  Montana  and 
Federal  acts,  that  reclamation  plan  would  be  evaluated  on  the  basis  of  required 
irrigation,  giving  due  consideration  to  the  availability  of  suitable-quality  water  and 
to  any  adverse  effects  that  might  result  from  irrigating  the  mined  land. 

Comment  29:    Montco  plans  to  irrigate  annually. 

Response  29:  Montco's  permit  application  to  the  Montana  Department  of 
State  Lands  discloses  no  such  a  plan.  The  company  has  proposed  some  limited 
irrigation  for  perhaps  the  first  year  or  two  of  reclamation  on  specific  areas  to  aid 
reestablishment  of  trees  and  directly  replaced  sod. 

Montco's  24-year  mine  plan  outlined  in  the  application  indicates  little 
disturbance  of  presently  irrigated  acreage— the  only  disturbance  evident  would  be 
caused  by  the  rail  loop  at  the  north  end  of  the  project  area.  Thus,  resumption  of 
irrigation  during  reclamation  of  previously  irrigated  land  would  be  limited  to  that 
acreage  affected  by  the  loop— a  total  of  about  4  acres. 

If  a  considerable  amount  of  irrigation  was  being  proposed  by  Montco  for 
reclamation,  it  would  certainly  be  a  factor  regarding  soluble  salt  movement  and 
potential  impacts  on  the  Tongue  River.  However,  no  current  plans  to  do  so  have 
been  provided  in  Montco's  application  other  than  those  described  above. 

Comment  30:  Water  wells  would  be  destroyed.  Who  would  replace  such 
wells?   Who  would  maintain  the  new  wells? 

Response  30:  Montana  law  requires  that  a  coal  company  must  replace  a 
rancher's  water  supply  which  has  been  documented  to  be  lost  or  damaged  by  a 
mining  operation  (82-4-253  MCA;  30  CFR  816.54).  The  law  requires  that  water  of 
like  quantity,  quality,  and  duration  be  replaced.  Such  a  replacement  could  include 
the  drilling  of  deep  wells.  The  coal  company  is  responsible  for  providing  the 
replacement  water  supply.  The  rancher  is  responsible  for  operating  and  maintain- 
ing it. 

Comment  31:  Lower  water  quality  would  be  disastrous  in  the  long  term  to 
alkaline  irrigated  fields. 

Response  31:  DSL/OSM  have  refined  the  assessment  of  water  quality  on 
irrigated  land  in  the  petition  area.  (See  chapter  II.)  We  appreciate  and  have 
utilized  the  soil  analysis  provided. 

Comment  32:  The  quality  and  quantity  of  postmining  ground-water  supplies 
is  also  an  important  issue. 

Response  32:  Although  some  water  sources  will  be  destroyed,  aquifers  tend 
to  reestablish  in  the  backfilled  pit.  These  aquifers  are  highly  variable  in  quality 
due  to  the  overburden  chemistry.  DSL/OSM  feel  that  the  modeling  approach  used 
for  predicting  postmining  water  quality  represents  the  best  method  available  to 
date  for  such  predictions.  Possible  contamination  of  offsite  ground  water  is 
addressed  in  both  the  draft  and  this  final  document  as  the  projected  total  dissolved 
solids  (TDS)  levels  are  for  the  aquifers  downgradient  from  the  mine,  and, 
ultimately,  for  the  surface  water  system.  Any  lowering  of  the  ground  water  from 
mining  would  be  short-term  and  would  result  from  dewatering  operations  at  the 
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mine.      Water   levels   would   return   to   normal   following   completion   of    any   such 
dewatering  operation. 

Comment  33:  Both  the  input  and  the  output  data  for  the  computer  models 
are  questionable;  specifically,  the  output  data  cannot  be  considered  "facts." 

Response  33:  In  order  to  assess  the  petition,  DSL/OSM  had  to  predict  the 
impacts  of  reasonable  mining  scenarios.  Perhaps  the  most  rigorous  way  to  predict 
such  impacts  for  water  quality  is  to  use  state-of-the-art  computer  models.  (See 
the  "Revisions  to  Chapter  IV,  Hydrology,  of  the  Draft  Document"  section  of 
chapter  II.)  As  input  to  those  models,  we  used  our  best  professional  estimates  of 
mine  locations  and  acreages;  those  estimates  have  now  been  refined  by  public 
review  of  the  draft  document.  The  output  of  the  models  we  regard  as  the  best 
possible  prediction  of  water-quality  impacts- -but  certainly  not  as  "facts." 

Comment  34:  The  relationship  between  soils  and  hydrology  is  also  question- 
able. 

Response  34:  Some  information  is  presented  in  the  draft  document  under  the 
discussions  of  "Reclamation  Failure/Increased  Sediment  Loads"  and  "Saline-Seep 
Development."  Additional  information  is  presented  in  chapter  II  of  this  document 
on  the  effect  of  postmining  water  on  irrigated  soils.  Such  effects  are  highly 
dependent  on  the  methods  of  use  and  on  the  crops  being  produced. 

Comment  35:  what  is  "state-of-the-art"  in  reclamation  that  will  make  the 
replacement  of  wells,  springs,  and  ground-water  aquifers  technologically  feasible? 
What  would  be  the  cost  of  such  restoration  of  wells  and  springs? 

Response  35:  Currently,  the  aquifers  are  reestablished  in  the  rubble  zone  on 
the  pit  floor.  DSL  and  OSM  have  the  authority  to  require  special  handling,  as 
necessary,  for  aquifer  reestablishment.  The  cost  of  developing  such  an  aquifer  into 
specific  water  sources  would  vary  with  specific  site  characteristics.  Currently, 
Nerco  is  proposing  to  mine  and  then  re-create  a  subirrigated  area  along  South  Fork 
Spring  Creek  in  the  Spring  Creek  mine  area.  They  plan  selective  salvage  and 
replacement  of  surface  materials. 

Conrfment  36:  Mining  would  disrupt  the  essential  hydrological  functions  of 
the  Tongue  River  alluvial  valley  floor. 

Response  36:  The  essential  hydrologic  balance  in  certain  areas  may  not  be 
maintained;  however,  it  is  beyond  the  time  allowed  by  the  petition  process  to 
identify  those  areas.  Section  82-4-227(3)(a)  of  SUMRA  provides  for  the  protection 
of  the  hydrologic  balance  as  part  of  the  analysis  of  site-specific  permit  applica- 
tions. 

Comment  37:  Was  Wyoming's  share  of  water  under  the  Yellowstone  compact 
considered? 

Response  37:  Yes.  The  model  assumes  that  the  Tongue  River  Reservoir  will 
be  able  to  supply  the  flows  used  in  the  analysis  with  Wyoming  removing  its  share  of 
the  Tongue  River. 
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Comment  38:  Montco  contended  its  operation  would  cause  a  16-percent 
increase  in  TDS  in  the  alluvium  as  compared  to  the  50-  to  100-percent  increase 
presented  in  the  draft  document. 

Response  38:  DSL/OSM  did  not  specifically  analyze  the  Montco  operation. 
Such  a  difference  is  possible.  The  Montco  evaluation  covered  only  its  mine  area, 
whereas  the  USGS  model  was  used  with  very  intensive  mining  levels  projected  to 
cover  the  entire  petition  area. 


C    INTERVENTIONS 

Interventions  to  the  Tongue  River  petition  were  received  from  Burlington 
Northern,  Cities  Service,  Consolidation  Coal  Company,  Mobil  Oil  Company, 
Montco,  Nerco,  Inc.,  Peabody  Coal  Company,  Wesco,  and  several  individuals.  Most 
of  these  interventions  addressed  legal  issues  beyond  the  scope  of  this  analysis. 
Burlington  Northern,  Cities  Service,  Nerco,  Inc.,  and  Peabody  Coal,  submitted 
detailed  literature  reviews  with  some  new  data.  All  new  data  submitted  were 
reviewed  to  determine  if  they  changed  DSL/OSM's  analysis.  Where  new  data  did 
change  the  analysis,  that  fact  is  mentioned  either  in  the  response  to  comments 
(chapter  IV  of  this  document)  or  in  the  revised  analysis  (chapter  II  of  this 
document). 

Specific  allegations  in  the  interventions  are  summarized  below.  The  draft 
document,  as  revised  in  chapter  II  of  this  document,  responds  to  both  the  petition 
and  the  intervention  petitions. 

Comment  39:  Current  surface  coal  mining  in  the  Tongue  River  watershed  has 
had  a  slight  effect  on  the  quantity  and  quality  of  surface  flow  in  the  Tongue  River; 
although  hydrologic  principles  indicate  a  potential  for  impact,  measured  effects 
have  been  small.  For  the  ground-water  system,  mining  would  have  little  effect  on 
the  regional  flow  pattern;  the  quality  of  flow  would  be  variable  but  within  the 
general  range  of  existing  Tongue  River  Member  aquifers. 

Response  39:  DSL  and  OSM  agree  that  individual  mines  have  had  little  effect 
on  the  quantity  or  quality  of  surface  water,  with  proper  mining  and  reclamation 
techniques.  However,  if  reclaimed  landscapes  proved  less  stable  than  the  pre- 
mining  landscapes,  the  quality  of  surface  waters  would  decrease. 

DSL  and  OSM  also  agree  that  reclaimed  spoils  have  highly  variable  aquifer 
characteristics  and  that  on  an  individual  mine  basis  the  water  quality  would  be 
within  the  general  range  of  the  existing  Tongue  River  Member  aquifers.  However, 
in  order  to  evaluate  the  petition,  the  cumulative  impacts  of  several  mines  on 
ground  water  must  be  considered. 

Comment  40:  One  intervenor  stated  that,  within  the  Otter  Creek  watershed, 
the  ground  water  flowing  through  the  coal  seams  and  overlying  strata  contributes 
less  than  20  percent  of  the  flow  to  Otter  Creek.  Water  in  these  seams  is  seldom,  if 
ever,  used  by  local  residents  because  of  its  extremely  poor  quality.  Removal  of  the 
coal  and  overlying  strata  and  replacement  with  appropriately  sorted  overburden 
will  not  affect  the  flow  quantity  in  Otter  Creek  or  the  quality  of  ground  water 
available  for  land  use. 
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Response  40:  DSL  and  OSM  did  assume  that  the  ground-water  flow  quantity 
into  Otter  Creek  would  not  be  changed;  however,  the  quality  would  change  as 
detailed  in  the  draft  document.  Current  work  indicates  that  postmining  ground 
water  is  of  poorer  quality  mainly  because  of  the  increased  leaching  in  the  replaced 
spoils. 

Comment  41:  Otter  Creek  supplies  less  than  1  percent  of  the  mean  annual 
flow  of  the  Tongue  River.  Considering  the  small  amount  of  flow  contributed  by 
discharge  from  the  coal  seams,  the  percentage  of  flow  to  the  Tongue  River 
contributed  by  coal  seam  flow  in  the  Otter  Creek  area  of  interest  is  very  small, 
less  than  0.2  percent.  Variations  in  ground-water  quality  or  quantity  as  a  result  of 
mining  coal  seams  in  the  Otter  Creek  reserve  block  would  most  likely  not  be 
detected  in  the  Tongue  River. 

Response  41:  High  TDS  levels  in  water  discharged  from  Otter  Creek  are 
indeed  diluted.  However,  TDS  levels  in  the  Tongue  River  would  be  increased,  and 
this  increase  may,  on  a  30-day  low-flow  basis,  become  critical  as  flow  rates  drop  in 
the  river  during  August  and  September.   The  increase  would  be  low  but  detectable. 

Comment  42:  Normal  variations  in  the  quality  of  water  in  the  Tongue  River 
as  measured  by  TDS  and  total  suspended  solids  are  very  large,  due  to  natural 
changes  in  runoff  and  seasonal  climatic  variations.  TDS  concentrations  have  been 
shown  to  increase  200  percent  as  a  result  of  removal  and  return  of  irrigation  water 
along  the  Tongue  River.  Variations  in  quality  of  tenths  of  1  percent  caused  by 
mining,  even  over  the  entire  minable  area  of  the  Otter  Creek  drainage  would  be 
undetectable  within  the  "noise"  of  natural  fluctuations. 

Response  42:  The  USGS  water  quality  model  used  in  our  analysis  indicates 
that  cumulative  mining  impacts  would  increase  TDS  levels  more  than  tenths  of  1 
percent  and  thus  would  be  detectable  above  the  "noise"  of  natural  fluctuations. 
Please  see  chapter  II. 

Comment  43:  Economic  reclaimability  depends  on  the  cost  of  coal  removal, 
its  sale  price,  and  the  cost  to  return  the  area  to  acceptable  land  use.  This  balance 
must  be  favorable  to  start  mining.  The  cost  of  removal  depends  mainly  on  the 
ratio  of  overburden  thickness  to  coal  thickness.  The  Otter  Creek  reserve  and  a 
large  portion  of  the  recoverable  coal  in  the  petition  area  have  lower  ratios  and, 
therefore,  lower  removal  costs  than  much  of  the  coal  being  mined  in  Montana 
today.  The  sale  price  is  governed  by  the  market,  but  a  coal  company  will  generally 
not  mine  unless  the  costs  of  removal  and  reclamation  are  less  than  the  sale  price. 
Cost  of  reclamation  depends  on  the  cost  of  mitigative  measures  to  return  the 
surface  to  an  acceptable  revegetated  state  and  the  subsurface  to  conditions  which 
will  not  adversely  affect  the  ground  water.  Adverse  effects  on  ground  water  can 
be  considered  those  which  (a)  significantly  deteriorate  waters  utilized  extensively 
for  land  use  support  or  (b)  significantly  alter  the  quality  of  adjacent  surface  water 
bodies.  As  discussed  below,  extensive  or  unusual  and  costly  mitigative  measures 
are  not  anticipated  to  accomplish  these  results  in  the  Otter  Creek  area. 

Comment  44:  Some  interveners  submitted  specific  data  on  their  properties. 
For  instance,  over  80  percent  of  the  soil  types  within  one  area  of  interest  have  an 
average  EC  (electrical  conductivity)  of  less  than  4  mmhos/cm;  less  than  20 
percent  of  these  soils  have  an  average  EC  of  2  to  8  mmhos/cm,  with  salvageable 
topsoil  of  less  than  20  inches  and  chemically  favorable  overburden  zones  occurring 
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to  depths  in  excess  of   180  feet.     Such  data  are  incorporated  into  the  DSL/OSM 
total  results  and  are  not  presented  separately. 
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CHAPTER  IV 


COMMENTS  AND  RESPONSES 


This  chapter  contains  copies  of  the  letters  received  in  response  to  publication 
of  the  draft  document.  The  letters  are  organized  alphabetically  and  by  category 
under  government  agencies,  companies,  and  individuals  and  organizations.  Where  a 
letter  raises  a  question,  or  issue,  the  question  is  identified  by  number  and  the 
response  to  it  is  given  on  the  same  page.  All  letters  are  available  to  the 
decisionmakers,  each  of  whom  is  charged  with  making  the  decision— the  Commis- 
sioner, Montana  Department  of  State  Lands,  on  the  non-Federal  lands  at  issue  and 
the  Secretary,  Department  of  the  Interior,  on  the  Federal  lands— on  the  Tongue 
River  unsuitability  petition. 

Commentors  who  expressed  opinions  or  concerns  about  the  Tongue  River 
Railroad  are  referred  to  the  Interstate  Commerce  Commission's  environmental 
report  which  will  be  made  available  in  the  spring  of  1982.  A  brief  summary  of  of 
what  is  known  of  the  railroad  is  given  in  chapter  I. 

Comments  that  raised  legal  arguments  concerning  the  procedures  used  in  the 
development  of  the  draft  document  and  in  the  petition  process  in  general,  those 
which  questioned  the  legal  rights  of  various  parties,  and  those  which  challenged 
Section  82-4-228  of  the  Montana  Strip  and  Underground  Mine  Reclamation  Act 
(SUMRA)  and  Section  522  of  the  Surface  Mining  Control  and  Reclamation  Act 
(SMCRA)  were  not  responded  to,  inasmuch  as  they  are  beyond  the  scope  of  this 
document.  No  comments  were  received  after  the  close  of  the  public  comment 
period.  All  comments  have  been  considered  in  the  preparation  of  this  document, 
which  has  been  altered,  as  appropriate,  to  accomodate  certain  of  these.  In 
addition,  specific  responses  to  all  substantive  written  comments  are  provided 
below. 


The  letters  received  commenting  on  the  draft  document  are: 


Government  agencies: 


Page 


Montana  Department  of  Commerce  IV-3 

Montana  Department  of  Fish  and  Game  IV-4 

Montana  Department  of  Health  and  Environmental  Sciences  IV-8 
U.S.  Department  of  the  Interior— Bureau  of  Land 

Management  IV-40 


Industry: 


Burlington  Northern: 

October  14,  1981  IV-41 

October  31,  1981  IV-71 

November  3,  1981  IV-81 

Central  and  South  West  Fuels,  Inc.  IV-82 

Consolidation  Coal  Company  IV-83 

Peabody  Coal  Company  IV-85 


IV- 1 


Page 


Individuals  and  organizations: 


Agri-Empire  Corporation  IV-87 

Allen,  Howard,  and  others  IV-90 

Anderson,  Richard  IV-91 

Andrews,  Charles  IV-92 

Bateridge,  Tom  IV-101 

Beumee,  Priscilla  IV-102 

Carson,  Charles  (Mr.  and  Mrs.)  IV- 104 

Cotton,  Ellen  IV- 105 

Deutsch,  Jim  IV-106 

Donohoe,  Wary  IV- 107 

Fletcher,  Ted  IV-109 

Frye,  S.  IV-110 

Garfield,  Genie  May  IV- 111 

Gaskill,  Sara  IV-112 

Golder,  Nick  IV-113 

Hanson,  Deborah  IV-115 

Harwood,  Hubert  IV-116 

Hayes,  Jr.,  Art  IV-117 

Haynes,  James  IV- 119 

Hickcox,  David  IV- 120 

Kluver,  Patty  IV-122 

Koch,  Virginia  IV-123 

Krautter,  Connie  IV-125 

MacKay,  W.  R.  (Mr.  and  Mrs.)  IV-126 

Mobley,  Herb  IV- 128 

Montana  Farm  Bureau  Federation  IV-129 

Murray,  Ester  IV-130 

Northern  Plains  Resource  Council  IV-131 

Sindelar,  Brian  IV-225 

Smith,  Dennis  IV-227 

Sprague,  Harold  IV-229 

Stevenson,  Mike  IV-230 

Tarter,  Dorothy  IV-233 

Terrett,  Zola  IV-235 

Western  Environmental  Trade  Association  IV-236 

Woessner,  William  IV-237 
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COMMENTS  OF  CITIES  SERV1 
THE  POWDER  RIVER  AREA  MANAGEMENT  FRAMEW 

UPDATE  REPORT  OF  1979 


Cities  Service  Company  wishes  tt 
Management  for  the  opportunity  to  present 
evening.   In  making  these  remarks  we  do  not 
the  efforts  of  the  Bureau  to  make  available  - 
federal  coal  deposits  existing  in  the  State 
Service  wholeheartedly  supports  your  efforts  i 
Cities  Service  is  equally  corrjnitted  to  the  i  ;: 
development  of  coal  reserves  as  a  partial  sol 
nation's  pressing  energy  needs. 

Since  management's  decision  in  1979  t<  ;age  in 

coal  production,  Cities  Service  has  followed  closely  your  efforts 
and  has  carefully  reviewed  the  Powder  River  Resource  Are.; 
ment  Framework  Plan  Update  Report  of  July  1979. 

Cities  Service  respectfully  requests  that  the  Bureau  withdraw 
the  Ashland! Decker-Birney)  and  Otter  Creek  Coa  rom  con- 

sideration for  leasing  in  19B2.   The  reasons  for  this  request  will 
be  specified  later. 

This  request  is  made  with  the  und  that  the  Bureau 

has  already  begun  the  inventory  phase  oi 
plan  that  may  enlarge  the  exist:: 

Fields,  and  may  make  additional  feder.-j.  lilable 

for  a  1986  lease  sale.   These  additional  fed..  ;  would 

ent  to  federal  reserves  being  pj 


I  ay  in 

:  Ashland  Co* 
at  least  1986,  is  no-  ral  coal 

rpose  to 
propose  ■ 
■ 

■ 
leasing  are  .ib  : 

'  in  1982  and  the  ct : 
1986  is  impractical  and  uneconomical.   Cities  Service 
is  the  -ate  holder  of  surface  and  coal  in  the  Otter 

Creek  and  Ashland  i   .  irea.   In  Townships  3S  ,  4S  and  5S, 

Range  45E,  Cities  has  or  coal  interests  in  26,400 

acres.   In  the  Ashland!  Decker-Sirr.ey)  coal  field,  as  delineated 
in  the  Management  Framework  Plan,  Cities  contt 
surface  over  the  Federal  coal  and  73*  of  the  total 
■ 

in  the  Ashland 
In  the  Otter  -.eld  Cities  controls  64*  of  the 

surface  over  the  Federal  coal  and  76*  of  the 
Cities  is  currently  .ite  coal 

■ 
Furthermore,  Cities  possesses  an  appr.  lal  ownership 

position  in  properties  directly  adjacent  to  the  Mar  - 
Framework  Plan  delineated  Otter  Creek  and  Ashland  coal  fields. 


Consequently,  Cities  has  expected  to  bid  on  the  federal 
these  two  fields  when  the  lease  sales  were  held. 

Cities,  however,  did  not  expect  the  lease  sales  to  occur 
in  1982,  nor  did  it  expect  that  the  leasing  program  would  be 
based  on    the  Management  Framework  Plan  developed  in  the  mid 
70's  which  utilized  incomplete  and  outdated  reserve  data. 
expected  that  the  new  Coal  Resource  Occurrence  Map^  ■ 
developed  in  time  to  be  used  for  the  delineation  of  the  coal 
fields.   These  maps,  which  are  just  now  beginning  to 
available,  are  showing  and  will  continue  to  show  additional 
high  and  moderate  development  potential  coal  outside  the  pre- 
sently delineated  fields.   Cities  recognizes  that  the  regulations 
allow  leasing  to  go  forward  with  best  available  data  if  • 
CDP  maps  are  not  available.   However,  because  of  the  en 
poor  and  incomplete  data  in  these  particular  areas,  initial 
"piecemeal"  leasing  on  the  basis  of  the  old,  incomplete  data 
will  result  in  far  less  than  the  optimum  development  of  the 
coal  resource. 

If  leasing  does  go  forward  with  this  old  data.  Cities  or 
any  other  bidder  is  presented  with  a  dilemma.   Should  Cities 
Service  Company  bid  at  the  1982  sale  realizing  that  the  federal 
coal  reserves  available  for  leasing  are  not  sufficient  to  sup- 
port the  logical  development  of  the  area  and  hope  the  r- 
additional  federal  reserves  will  become  available  for  leasing 
in  1986?   With  this  scenario  should  Cities  thei 


the  ten  (10)  year  due  diligence  requirement  when,  in  1982,  only 
a  part  of  the  federal  reserves  in  the  area  are  available  for 
leasing.   Or  should  Cities  simply  not  bid  at  all  at  the  1982 
sale  and  await  for  the  full  delineation  and  determination  of 
the  availability  of  the  adjacent  federal  reserves?   This 
despite  its  substantial  holdings  in  the  area,  certainly  dampens 
Cities  Service  Company's  enthusiasm  to  participate  in  the  1982 
bidding  process.   And,  we  believe  the  necessary  consequences 
of  this  piecemeal  leasing  process  will  be  a  diminished  interest 
in  the  1982  sale.   A  more  rational  plan  would  be  to  delay  the 
19B2  sale  unti  ions  with  respect  to  the  addi- 

tional reserves  have  been  completed. 

2 .   It  is  necessary  that  the  Bureau  of  Land  M  i 


Otter  Creek  and  Ashland  Coal 


obtain 

the  su 

before 

Fields  availat 

»r  federal 

Section  714(c)  of  the  Surrace  Mining  Control  and  Re: 
Act  provides,  in  part:  "The  Secretary  shall  not  enter  into  any 
lease  of  Federal  coal  deposits  until  the  surface  owner  has 
given  written  consent  to  enter  and  commence  surface  mining 
operations  and  the  Secretary  has  obtained  evidence  of  such 
consent. " 

This  requirement  also  exists  at  Section  3427.1  of  tl 
19,  1979  Rules  and  Regulations  implementing  the  Federal  Coal 
Management  Program.   An  affiliated  company  of  Cities  Service 


15? 


■ 
■ 

■ 

- 
■ 

■ 

■  I     .   ,  .  . 

More- 
. 

,  rface  for 
.  ■ 
acquire  and  retain 
■ 

surface  owner 

-ires  or  does 
■ 

.  .     -  i-   ;   r 

I rol  and 
the  Sui  face  Mining  Control 
wner  protection 
:  or  diminishing 
-  her  land- 
■ 

avai Lable  Eor 


leasing  federal  coal  underlying  surface  controlled  by  Cities, 
that  it  must  obtain  Cities'  consent.   Otherwise,  the  statutory 
intent  of  5714(g)  is  both  frustrated  and  ignored.   The  failure 
of  the  Bureau  to  seek  Cities  Service's  preference  in  the  leas- 
ing activity  thus  by-passes  one  of  the  required  procedural  steps. 

3.  The  1982  Lease  Sale  is  not  in  accordance  with  the 
Rules  and  Regulations  of_ the  Federal  Land  Policy  Management 
Act  . 

The  majority  of  the  planning  which  is  the  basis  of  tl 
lease  sale  occurred  prior  to  the  adoption  of  the  rules  and  regu- 
lations implementing  the  Federal  Coal  Management  Program,  and 

■_o  the  passage  of  the  Federal  Surface  Mining  Control  and 
Reclamation  Act.   Consequently,  the  process  leading  to  the 
Management  Framework  Plan  and  the  1982  lease  sale  is  flawed  in 
that  it  omits  numerous  procedures  and  safeguards  that  exist  under 
the  current  statutes  and  regulations  (e.g.  detailed  statement 
required  by  30  U.S.C.  51272(d)). 

However,  the  proposed  1986  lease  sale  will  be  the  culmination 
of  a  process  which  complies  entirely  with  the  current  regulatory 
scheme,  which  further  supports  Cities'  position  that  the  Otter 
Creek  and  Ashland  Coal  Fields  should  be  withdrawn  from  the  1982 
lease  sale  and  made  available  in  1986. 

Cities  Service  is  also  aware  that  the  notice  setting  this 
hearing  stated  that  the  coal  field  delineation  was  not  open  for 
discussion.   However,  it  ls  Cities  Service ' s  position  that  the 


sly  considered  and  excluded  privately 
held  coal  reserves  thus  exceeding  statutory  authority,  and  ex- 

'  ederal  coal  on  the  basis  of  unsound  scientific  data, 
and  inj..:  ntal  and  land  use  planning  data  as 

required  by  FLPMA,  thus  preventing  an  objective  decision  being 
made  in  the  field  de '.  ti  this  public  hearing  is  not 

the  propei  ie  factors  considered  and  the 

method  used  m  the  field  delineation  then  Cities  Service  would 
-  it  point  Such  a  challenge  can  be  made  to  satisfy  pro- 
cedural due  process? 

|  gasif icati ■:■  i  r equire  substantial 

coal ri  _  the  required  ■ 

ties  Service 
ike  to  see  the  Otter  Creek  and  Ashland  Coal  Fields  (as 
Lneated)  expanded  to  include  additional  federal 
coal  reserves  and  leasing  postponed  until  at  least  1986.   This 
reason  is  based  upon  Cities  Service's  belief  that  this  area 
could  be  capable  of  producing  sufficient  coal  to  sustain  a  coal 
liquefaction  facility, 
ire  aware,  the  ;s  currently  spending 

rt  research  in  synfuels  production 

. ng  available  suf fi- 

i^ecause  of  the 

I  to  construct  and  operate 

cient  coal  reserves 

eration  of  such  facilities. 


In  1976,  Cities  Service  Gas  Exploration  Company  filed  with 
the  Bureau  a  document  which  nominated  tracts  in  this  area,  both 
within  and  adjacent  to  the  Ashland  and  Otter  Creek  Fields,  for 
leasing  for  coal  gasification  purposes.   Cities  Service  Company 
has  not  eliminated  the  possibility  of  such  a  facility  but  recom- 
mends postponing  the  proposed  1982  leasing  date  until  at  least 
1986  to  allow  further  advancements  to  be  made  in  synfuels  research 
and  to  allow  additional  coal  reserves  to  be  attributed  to  these 
coal  fields.   Such  a  position  by  the  Bureau  would  help  insure  a 
sufficient  coal  reserve  availability  for  possible  utilization  of 
advanced  synfuel  technology  and  would  be  consistent  with  govern- 
ment policy. 

In  closing.  Cities  Service  realizes  that  its  request  to 
delay  leasing  in  the  Otter  Creek  and  Ashland  coal  fields  until 
1986  should  not  frustrate  the  federal  leasing  process.   Never- 
theless, Cities  Service  feels  that,  in  light  of  its  property 
position  in  this  area,  its  recommendations  should  have  some 
bearing  on  the  federal  decision  regarding  leasing.   Otherwise, 
the  policies  of  maximum  utilization  of  a  federal  coal  reserve 
and  realization  of  the  fair  market  value  thereof  may  not  be 
realized. 

For  the  above  reasons.  Cities  Service  Company  respectfully 
requests  that  the  Bureau  withdraw  the  Otter  Creek  and  Ashland 
(Decker-BirneJ  Coal  Fields  from  further  consideration  for  leasing 
in  1982  and  expand  the  delineation  of  these  coal  fields  to  in- 
clude additional  adjacent  coal  with  a  target  leasing  date  of  1986. 
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Table  1. 


Soil  Reconstruction  Potential  of  the  Petition  Area 
Parts  of  the  Montana  Powder  River  Basin 


Soil1 

Soil 

Reconstruction 
PontentiaT 

So  i  ] 

Suitafci  Lits 

E  r 

Plant  Grow-  r." 

- 

i  1 

Uns jit- 

Location 

Assn. 

Good 

Fair 

Poor 

Good 

Fair 

Poor 

Petition  Area 

Montco 

31  (-3) 

Ashland  (Coalwood) 

31  (-3) 

3 

'.3 

84 

4 

28 

3  5 

Cook  Mountain 

31  (-3) 

n.d. 

n.d. 

73 

n.d. 

n.d. 

18 

41 

8,246 

Coal  Creek 

31  (-3) 

n.d. 

n .  d  . 

94 

n.d. 

n.d. 

32 

43 

8,246 

Ashland  (Decker-Birney) 

31  (-3) 

4 

11 

85 

1 

L4 

17 

68 

8,354 

Northwest  Otter  Creek 

31  (-3) 

0 

7 

93 

3 

17 

3  4 

46 

8,497 

Southwest  Otter  Creek 

31  (-3) 

0 

16 

84 

2 

22 

3  3 

43 

8,  : 

Other  Areas  in  Montana 

Colstrip  (WECo) 

Area  A  &  B 

31  (-3) 

21 

2 

76 

19 

18 

52 

Area  C 

31  (-3) 

29 

3 

67 

30 

!> 

19 

5 

•50 

Area  D 

31  (-3) 

0 

24 

U 

52 

8 

8,680 

Big  Sky 

31  (-3) 

i 

3.750< 

Decker 

North 

117  (-3) 

90 

10 

] 

43 

9 

47 

9,7.38 

West 

117  (-3) 

5  3 

East 

117  (-3) 

Spring  Creek 

117  (-3) 

9,4004 

Pearl 

117  (-3) 

8,7505 

CX  Ranch  (PKS  4  Consol) 

117  (-3) 

9,' 

Absaloka 

31  (-3) 

8  223-8  450^ 

Youngs  Creek 

25  (+8) 

9,4005 

Tanner  Creek 

25  (  +  8) 

9,4005 
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TABLE  2.     GEOTE 

:HNICAL  DATA:   MONTANA 

IXISTING  MINES 

MINE  NAME 

SEAM 

THICKNESS 

(ft.) 

HEAT  CONTENT 
(BTU) 

SULFUR 
(lbs/106  BTU) 

0.91(1,2)  0.8(3) 
1.01-1.11(4) 

ASH 

(%) 

OVERBURDEN 
(ft.) 

STRIP 
RATIO 

Colstrip 

23(1)  27(2) 
25(3)  24(4) 

8750(1)  8800(2) 
8700(3)  8750-9018(4) 

8.4(1,2)  8.9(3) 
8.0-8.4(4) 

90(30-160)12] 
75-100(3) 

3.0(3) 

Big  Sky 

26(1)  36(2) 
35(3)  37(4) 

8450(1,3)  8600-8750(2) 
8360(4) 

0.89(1)  0.86-0.91(2) 
0.95(3)  1.2(4) 

10.4(1,3)  8.4-8.5(2) 
9.1(4) 

50-90(2)  75(3) 

2.0(3) 

Spring 

Creek 

Otclur 

North 
West 

50-80(1) 

52(1,2,3) 
55(4) 

38(4) 
50(4) 

9400+( 1 ) 

9600(1,2)  9650(2) 
9129-9696(4) 

9380-9738(4) 
9553(4) 

± 
0.53/{  1) 

0.41(1,2)  0.42(3) 
0.44-0.58(4) 

0.43-0.45(4) 
0.35(4) 

3.7(1,2,3) 
3.7-4.8(4) 

4.1-5.1(4) 
3.7(4) 

70(07l50)[2]  98(3) 
30-220  .rWefBCV) 
60  70(1) (4] 

140(4) 

1.8(3) 

Absaloka 
Divide 

58(1,2,3) 
8(4) 

8450(1,3)  8223-8573(3) 
10,150(4) 

0.47(1)  0.61-1.86(2) 

0.83(3) 

0.59(4) 

10(1)  7.8-12.8(2) 

11(3) 

5.7(4) 

80(20-200)12] 

100(3) 

60(4) 

2.2(3) 

Data  Sources  „     „  .  *     +  r„      \ 

( 1 )  ucp,",P  (1070)  (*~*~  c°~'  Pl'"~«1  /W.~  "V*  (/9-iiJ 

(2)  EPA  (1976) 

(3)  Kelly  (1979) 

(4)  Dames  &  Moore  (1980) 


NOTE:  Numbers  in  (  )  refer  to  data  sources. 


Source:  Boulding  (in  press)  Volume  2,  Appendix  *+. 
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Table 


Incremental  Demand  for  Montana  Coal  from  the  Powder  River  Basin 
1979-1990  Based  on  Electric  Utility  Plans 


1979-1990 

Reliability  Council 

Montana 

Wyoming 

Total 

Increase 

MARCA 

1979 

1990 

Increase 

1979   1990 

Increase 

1979   1990 

Sebesta   NERC 

MT 

3.5 

7.9 
3.9^ 

ND 

-- 

1.5 

SD 

— 

-- 

0.3    0.7 

::n 

-- 

-- 

2.1    8.5 

MN 

11.4 

18.5 

— 

IA 

0.  1 

0.2 

5.3    9.3 

15.0 

22.6 

+  7.6 

7.7   20.0 

+  12.3 

22.7   42.6 

+19.9    +21.6 

MAIN 

WI 

2.7 

4.3 
7.1J 

2.0    8.7 

IL 

4.  1 

5.1    2.7 

MO 

-- 

TI74 

+  4.6 

0.9    5.1 
8.0   16.5 

+  8.5 

14 . 8   27. 9 

+13. 1    +1.1 

6.8 

ECAR 

IN 

0.8 

L.  1 

4.2 

MI 

3.7 

7-34 
1.24 

9.6 

-- 

OH 

-- 

+  5.1 

3.6    3.9 
3.6    8.1 

+  4.5 

8.1   17.7 

+  9.6    +  3.25 

4.5 

Total 

26.3 

43.6 

+  17.3 

19.3   44.6 

+  25.3 

88.2 

+42.6    +25.9 

Footnotes . 

1 


All  data  from  Sebesta  (1980)  except  last  column  which  is  from  National  Electric  Reliability 
2Council  (1981) . 
.Includes  NSP  unsited  plant. 
.Includes  unsited  ConEd  plant. 

Includes  plant  sited  in  New  York  State 

NERC  does  not  show  western  coal  in  ECAR.   Incremental  demand  of  3.2  million  tons 

estimated  by  taking  same  percentage  of  1979  western  coal  use  in  ECAR  from  DOE  (1979)-- 

8%  -  of  NERC  projected  demand  for  all  western  coal. 
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CHAPTER  V 


ALTERNATIVE  ACTIONS 


This  section  provides  descriptions  and  analyses  of  impacts  of  the  four 
alternatives  considered  in  this  document. 

Each  alternative  is  described,  followed  by  an  analysis  of  the  probable  impacts 
of  implementing  that  particular  alternative.  Impacts  related  to  the  allegations  are 
considered  in  the  following  order:  (1)  surface-water  and  ground-water  systems;  (2) 
vegetation  and  soils;  and  (3)  coal  resource,  and  supply  and  demand  for  coal. 
Impacts  are  identified  as  either  short  or  long  term.  Each  analysis  also  includes 
discussions  of  short-term  versus  long-term  trade-offs  and  identifies  any  irrever- 
sible or  irretrievable  commitments  of  resources. 

Where  an  alternative  was  considered  but  not  analyzed,  the  reasons  for 
dropping  the  alternative  from  further  consideration  are  presented. 

The  following  alternatives  are  analyzed  to  provide  a  basis  on  which  decisions 
on  the  petition  area  can  be  made.  Possible  decisions  include:  (1)  grant  the 
petition,  (2)  deny  the  petition,  (3)  conditionally  designate  the  petition  area  as 
suitable  for  surface  mining,  and  (4)  designate  the  area  as  unsuitable  for  surface 
mining  but  suitable  for  underground  mining.  The  conditional  designation  option 
includes  designating  types  or  methods  of  mining,  as  well  as  designating  only 
specific  portions  of  the  petition  area. 


A.       DESIGNATE   THE    ENTIRE    PETITION    AREA    AS    UNSUITABLE   FOR    ALL 
SURFACE  COAL  MINING  OPERATIONS 

Under  this  alternative,  the  Director  of  the  Office  of  Surface  Mining  (OSM) 
and  the  Commissioner  of  the  Montana  Department  of  State  Lands  (DSL)  would  find 
that,  on  the  basis  of  evaluations  of  the  allegations  of  the  petition  and  the 
recommendation  of  the  Bureau  of  Land  Management  (BLM),  either  (I)  that  the 
mandatory  criteria  of  Section  522(a)(2)  of  the  Surface  Mining  Control  and 
Reclamation  Act  (SMCRA)  and  Section  82-4-228(2)(a)  of  the  Montana  Strip  and 
Underground  Mine  Reclamation  Act  (SUMRA)  have  been  met,  or  (2)  that  under  the 
criteria  of  Section  522(aX3)(C)  of  SMCRA  and  Section  82-<f-228(2)(b)(iii)  of 
SUMRA,  other  important  resources  and  values  in  the  petition  area  should  preclude 
surface  coal  mining  operations. 

Implementation  of  this  alternative  would  not  allow  any  new  surface  coal 
mining  operations  other  than  those  for  which  substantial  legal  and  financial 
commitments  existed  in  the  operations  before  January  k,  1977  within  the  petition 
area  nor  would  it  allow  any  new  Federal  coal  leasing  for  surface  mining  operations 
unless  such  designation  is  terminated  by  petition.  Extraction  of  about  3.^84  billion 
tons  of  recoverable  coal  in  the  petition  area  for  power  generation  or  other  uses 
would  be  precluded. 

In  consequence  of  this  designation,  there  would  be  no  impacts  to  resources 
from  coal  mining  activity  in  the  petition  area.  Vegetation,  soils,  and  surface-  and 
ground-water  systems  would  remain  essentially  in  their  present  condition,  provided 
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that  present  land  use  and  management  patterns  remained  constant.  No  damage 
from  mining  would  occur  to  agricultural  lands  within  and  downstream  of  the 
petition  area.  Under  this  alternative,  mine  activity  in  the  petition  area  would 
cause  little  change  to  the  existing  levels  of  air  quality,  community  services, 
socioeconomic  conditions,  wildlife,  recreation,  transportation,  esthetics,  and  cul- 
tural resources. 

No  Federal  coal  has  been  leased  within  the  petition  area.  At  least  half  of  the 
petition  area  coal  is  privately  owned;  much  of  this  fee  coal  has  been  leased.  The 
State  of  Montana  also  owns  coal  in  the  area,  some  of  which  has  been  leased.  Nine 
companies  have  surface  or  coal  leases  in  the  area  that  would  be  affected  if  the 
petition  is  granted. 

Under  this  option,  the  Coal  Creek  mine  would  be  prevented  from  expanding 
to  areas  not  already  permitted  unless  it  can  establish  that  it  made  substantial  legal 
and  financial  commitments  to  such  an  expansion  before  January  k,  [977.  Montco 
has  a  mine  permit  application  pending  with  the  State  of  Montana.  This  proposed 
12-million-ton-per-year  operation,  between  Ashland  and  Birney,  Montana,  would 
not  be  able  to  proceed  if  the  petition  were  granted  in  its  entirety.  Also,  the 
proposed  Tongue  River  Railroad  may  be  adversely  affected;  without  additional 
active  mines,  the  need  for  the  railroad  could  be  reduced,  and  construction  could  be 
delayed. 

Five  tracts  of  Federal  coal  within  the  petition  area  are  being  considered  for 
leasing  in  the  1982  Powder  River  lease  sale.  If  the  entire  petition  area  were 
determined  to  be  unsuitable,  a  maximum  of  621  million  tons  of  Federal  coal  would 
be  removed  from  this  sale.  In  order  to  make  up  this  621-million-ton  deficit,  the 
Department  of  the  Interior  might  lease  additional  coal  from  the  Gillette  and 
Highlight  Review  areas  in  Wyoming.  Because  the  current  leasing  target  set  by  the 
Department  of  the  Interior  already  includes  coal  from  these  areas,  such  additional 
leasing  could  transfer  major  impacts  not  previously  anticipated  to  that  coal- 
producing  region  of  Wyoming. 

As  stated  in  chapter  III  of  the  draft  document,  the  national  cost  of  meeting 
the  1995  coal  demand  under  a  limited  leasing  scenario  could  increase  by  just  over 
$100  million  (1978  constant  dollars)  if  the  petition  area  were  removed  from 
production". 

National  coal  consumption  should  not  (within  the  foreseeable  future)  be 
limited  by  supply  constraints  caused  by  designating  the  petition  area  as  unsuitable 
for  mining.  The  Department  of  Energy  (1980)  reported  that  the  coal  industry  was 
then  producing  only  87.9  percent  of  the  existing  capacity.  All  the  above  impacts  of 
a  total  designation  are  long  term,  and  there  are  no  irreversible  or  irretrievable 
commitments.  The  possibility  of  terminating,  by  petition,  such  designation  (based 
on  development  of  new  data,  technology,  or  reclamation  techniques),  prevents  the 
coal  from  being  irreversibly  lost. 


B.    DESIGNATE  NONE  OF  THE  PETITION  AREA  AS  UNSUITABLE  FOR  SURFACE 
COAL  MINING  OPERATIONS 

Under  this  alternative,  the  Director  (OSM)  and  the  Commissioner  (DSL)  would 
find  insufficient  cause  to  designate  any  of  the  petition  area  as  unsuitable  for 
surface   coal    mining   operations.     Selection   of   this  alternative   would   not   imply 


V-2 


approval  of  surface  coal  mining  operations  within  the  petition  area.  Such  approval 
can  only  be  given  after  a  mining  company  has  submitted  a  mining  and  reclamation 
plan  to  the  appropriate  regulatory  authority  demonstrating  that  the  proposed 
operation  would  comply  with  all  applicable  laws  and  regulations.  In  addition  to  the 
review  of  any  such  plan  for  compliance  with  SMCRA  and  SUMRA,  OSM  and  DSL 
would  also  undertake  an  appropriate  environmental  review  in  compliance  with  the 
National  Environmental  Policy  Act  (NEPA)  and  the  Montana  Environmental  Policy 
Act  (MEPA).  The  review  would  consider  comments  and  recommendations  from  the 
surface-managing  State  and  Federal  agencies,  as  well  as  comments  from  all 
segments  of  the  public.  Stipulations  resolving  any  identified  conflicts  or  adverse 
impacts  could  be  added  as  conditions  of  mine  plan  permit  approval. 

An  analysis  of  the  no  designation  alternative  included  consideration  of  the 
maximum  mining  potential  both  within  and  upstream  from  the  petition  area  based 
on  currently  estimated  recoverable  coal  resources  and  current  mining  technology. 
There  is  one  75,000-ton-per-year  mine  in  the  petition  area— Coal  Creek.  In 
addition,  Montco  has  filed  an  application  with  the  DSL  for  a  proposed  mine  on 
approximately  1,280  acres  of  State-leased  lands  and  on  approximately  8,920  acres 
of  privately  leased  lands.  This  mine  plan  projects  peak  production  of  12  million 
tons  per  year  for  a  total  of  186  million  tons.  The  decision  on  this  application  is 
pending. 

Under  the  no  designation  option,  if  all  minable  coal  were  recovered,  there 
would  be  a  slight  irreversible,  long-term  reduction  in  infiltration  and  recharge  due 
to  the  disturbance  of  up  to  1,060  acres  of  clinker  in  the  petition  area.  The 
resulting  increase  in  surface  runoff  would  probably  not  have  an  important  effect  on 
the  surface-water  system. 

Impacts  of  a  decision  not  to  designate  cannot  be  assessed,  because  the  level 
of  mining,  if  any,  cannot  be  predicted.  However,  the  water  quality  impacts  of 
mining  could  be  variable,  long  term,  and  irreversible.  The  analyses  indicate  that 
the  shallow  Tongue  River  Member  aquifers  that  would  be  directly  affected  by,  or 
down-gradient  from,  mining  would  have  the  greatest  increase  in  total  dissolved 
solids  (TDS)  due  to  mining.  Water  quality  in  these  aquifers,  would  not  decrease 
materially  for  livestock  use. 

The  water  supply  that  might  have  to  be  replaced  due  to  damage  by  mining 
would  probably  have  to  be  obtained  from  deeper  sources,  possibly  below  the  Lebo 
Shale  Member.  (See  discussion  of  water  supplies  in  chapter  II.)  Completing  wells 
into  the  deeper  aquifers  would  be  more  expensive  due  to  increased  drilling  and 
pumping  depth  and  increased  difficulty  of  drilling  and  casing  through  the  spoil  and 
would  increase  pumping  and  maintenance  costs. 

Alluvial  ground  waters  were  predicted  to  have  the  next  greatest  increase  in 
TDS  as  a  result  of  mining.  The  salinity  hazard  of  the  alluvial  waters  for  irrigation 
use  in  both  drainages  would  remain  high  or  would  be  increased  to  a  very  high  level 
after  mining.  The  Otter  Creek  alluvial  water  quality  would  not  materially 
decrease  for  livestock  use  after  mining.  The  Tongue  River  alluvial  waters  would 
remain  very  satisfactory  for  livestock  use. 

Mining  under  the  worst-case  mining  scenario  (table  II-4)  could  increase  TDS 
levels  in  the  Tongue  River  water  to  the  point  that  its  use  for  irrigation  would  be 
precluded  during  August.  TDS  levels  in  the  Otter  Creek  surface  waters  could 
increase  enough  to  curtail  or  preclude  current  irrigated  agricultural  practices. 
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Since,  under  this  alternative,  mining  activity  is  possible,  the  long-term 
impacts  to  soils  would  include  destruction  of  the  soil  profiles,  loss  of  soil  structure, 
alteration  of  pore  space,  compaction,  reduced  organic  content,  and  reduction  or 
loss  of  the  viability  of  native  plant  propagules  because  of  disturbance  or  burial  in 
stockpiles. 

Soils  on  reclaimed  lands  might  be  less  resilient  to  disturbances  than  those  on 
undisturbed  native  range  sites;  therefore,  they  could  be  more  susceptible  to 
improper  management  practices  for  some  unknown  period  of  time  after  mining  and 
initial  reclamation  occur. 

The  existing  vegetation  in  those  areas  underlain  by  coal  and  on  lands  needed 
for  associated  facilities  would  be  destroyed  by  mining.  Revegetation  of  disturbed 
areas  to  the  standards  required  by  SUMRA  and  SMCRA  appears  to  be  possible. 
However,  the  vegetative  pattern  and  diversity  would  probably  change  for  the  long 
term.  The  technology  for  long-term  reestablishment  of  certain  shrubs  and  trees, 
such  as  ponderosa  pine,  which  are  important  in  the  petition  area  is  not,  at  present, 
entirely  defined  and  would  require  detailed  evaluation  at  the  mine-plan  stage. 

Other  impacts  of  mining  in  the  petition  area,  such  as  air  quality,  socio- 
economic conditions,  wildlife,  recreation,  and  transportation  impacts,  are  docu- 
mented in: 

1.  U.S.   Geological  Survey  and  Montana  Department  of  State  Lands,    1979, 

Draft    environmental    impact    statement,    regional    analysis—Northern 
Powder  River  Basin  Coal,  Montana. 

2.  U.S.   Forest    Service,    1978,   Environmental    statement    land    management 

plan--Draft   Ashland   plan:      Missoula,    Montana,   U.S.    Department    of 
Agriculture,  Forest  Service,  ADM-DES-01-08-79-01,  300  p.  plus  maps. 

3.  Powder  River  County  Planning  Board,  1981,  Update— Comprehensive  plan: 

Powder  River  County. 

4.  Rosebud  County  Planning  Board,    1979,  Planning  data  book  and  compre- 

hensive plan:    Rosebud  County. 

5.  Rosebud  County  Planning  Board,    1980,  Planning  data  book  and  compre- 

hensive plan— update:    Rosebud  County. 

6.  (U.S.)  Bureau  of  Land  Management,   1981a,  Powder  River— Tract  profile, 

Ashland    (Decker-Birney)    tract,    Montana:       Billings    and    Miles    City, 
Montana,  42  p. 

7.  (U.S.)  Bureau  of  Land  Management,   1981b,  Powder  River— Tract  profile, 

Ashland  (Coalwood)  tract,  Montana:    Billings  and  Miles  City,  Montana, 
43  p. 

8.  (U.S.)  Bureau  of  Land  Management,   1981c,  Powder  River— Tract  profile, 

Southwest    Otter    Creek    tract,    Montana:       Billings    and    Miles    City, 
Montana,  43  p. 
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9.  (U.S.)  Bureau  of  Land  Management,  198 Id,  Powder  River— Tract  profile, 
-Northwest  Otter  Creek  tract,  Montana:  Billings  and  Miles  City, 
Montana,  42  p. 

10.  (U.S.)  Bureau  of  Land  Management,  1981e,  Final  environmental  impact 
statement,  Powder  River  regional  coal:  prepared  by  the  Wyoming  State 
Office  in  cooperation  with  the  U.S.  Forest  Service  and  the  U.S. 
Geological  Survey. 

Other  environmental  impact  statements  documenting  impacts  typical  of 
mining  in  southeastern  Montana  are: 

1.  U.S.    Geological   Survey  and  Montana  Department  of  State  Lands,    1977, 

Proposed  plan  of  mining  and  reclamation,  East  Decker  and  North 
Extension  mines,  Decker  Coal  Company,  Big  Horn  County,  Montana, 
final  environmental  impact  statement:    v.   I,  FES  77-20. 

2.  Montana  Department  of  State  Lands,    1977,  Final  environmental   impact 

statement  on  the  proposed  expansion  of  Western  Energy  Company's 
Rosebud  mine  into  areas  A  and  E:    Helena,  Montana. 

3.  Montana  Department  of  State  Lands,   1979,  Final  environmental  impact 

statement  on  the  proposed  mining  and  reclamation  plan  for 
Westmoreland  Resources,  Inc.'s  Absaloka  mine,  Bighorn  County, 
Montana:    Helena,  Montana. 

k.  Montana  Department  of  State  Lands,  1980,  Draft  environmental  impact 
statement  on  the  proposed  mining  and  reclamation  plan  for  the  West 
Decker  mine  extension,  Bighorn  County,  Montana:    Helena,  Montana. 

5.  Montana  Department  of  Natural  Resources  and  Conservation,  1974,  Draft 
environmental  impact  statement  on  the  Colstrip  electric  generating 
Units  3  and  4,  500-kilovolt  transmission  lines,  and  associated  facilities: 
Helena,  Montana. 

In  general,  the  local  and  State  economies  would  be  affected  by  development 
associated  with  production  of  coal  within  the  petition  area.  The  expanded  tax 
base,  increased  employment,  and  associated  revenues  might  be  a  major  positive 
impact  on  the  area.  This  impact  might  be  balanced,  however,  by  the  costs  of 
providing  increased  services  in  support  of  growth  in  the  area.  DSL  is  currently 
conducting  an  in-depth  analysis  for  an  environmental  impact  statement  on  the 
proposed  Montco  mine.  The  Interstate  Commerce  Commission  is  conducting  a 
similar  analysis  of  the  proposed  Tongue  River  Railroad.  The  potential  environ- 
mental impacts  of  any  further  mining  in  the  petition  area  would  also  be  studied  in 
conjunction  with  proposals  for  such  mining. 

Under  this  alternative  there  would  be  no  present  or  future  impacts  on  the 
coal  resources,  or  on  the  supply  and  demand  for  coal,  as  mining  and  leasing  would 
not  be  prohibited  in  the  area. 


V-5 


C.  CONDITIONAL  DESIGNATION  OF  UNSUITABILITY 

Designate  as  unsuitable  for  all  surface  mining  operations  certain  parts  of  the 
petition  area.— Under  this  alternative,  the  Director  (OSM)  and  the  Commissioner 
(DSL)  would  find  that  certain  parts  of  the  petition  area  are  unsuitable  for  surface 
coal  mining  operations.  Designation  of  acceptable  acreage  levels  without  identi- 
fying specific  tracts  is  technically  unsupportable  based  on  DSL's  and  OSM's  studies 
and  data.  Furthermore,  the  designation  statutes  require  designation  of  specific 
areas  and  types  of  mining  as  unsuitable.  They  do  not  contemplate  designation  of 
levels  of  mining. 

The  probable  impacts  of  this  alternative  could  be  similar  to  those  of 
alternative  A  with  respect  to  the  area  designated  unsuitable  and  similar  to  those  of 
alternative  B  with  respect  to  the  area  not  designated.  The  DSL/OSM  evaluation  of 
the  petition,  however,  has  not  demonstrated,  for  any  particular  area,  either  that 
reclamation  would  be  technically  or  economically  infeasible  or  that  mining  would 
result  in  a  substantial  reduction  of  long-range  productivity  of  water  supply  or  food 
or  fiber  products. 

Designate  methods  or  types  of  mining  operations  that  would  be  unsuitable 
within  the  petition  area.— No  such  methods  or  types  of  mining  were  identified. 

D.  DESIGNATE  THE  ENTIRE  PETITION  AREA  AS  UNSUITABLE  FOR  SURFACE 

MINING,  BUT  ALLOW  UNDERGROUND  MINING 

Under  this  alternative,  the  Director  (OSM)  and  the  Commissioner  (Montana 
DSL)  would  find  that  the  petition  area  is  unsuitable  for  surface  coal  mining  but 
might  be  suitable  for  underground  mining.  Available  information  indicates  that  no 
coal  reserves  in  the  petition  area  are  known  to  be  recoverable  or  marketable  using 
underground  methods. 
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